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Abstract
Research has indicated that more schools have increased their efforts to transform
traditional classrooms into innovative 21st century learning environments. Some schools
have even gone as far as implementing one-to-one digital learning environments.
However, technology integration in education has been a slow transformational process,
and studies have demonstrated that there are numerous barriers educators encounter along
the way. The purpose of this study was to examine the first- and second-order barriers to
Educational and Communication Technologies (ECTs) teachers experience in a 1:1
middle school learning environment. The perspectives of middle school educators who
participated in this research study were examined. The research questions were used to
determine the presence of first- and second-order barriers and to what degree there was a
relative difference regarding teacher demographics and first- and second-order barriers to
ECTs in 1:1 digital environments. In this descriptive, comparative research design,
quantitative data was collected through an online survey, Barriers to Technology
Integration. The data were analyzed using descriptive statistics and MANOVA analysis.
Through the analysis of data, it was determined that there were no statistically significant
differences in teacher demographics (teacher age group, years of teaching experience,
and level of education) relative to the first- and second-order barriers regarding 1:1
technology integration. The means from the descriptive statistics suggested a low to
moderate presence of first- and second-order barriers. The findings of this research study
not only support the literature on first and second-order barriers to technology integration
but also support the need for more longitudinal studies in middle school research and
technology integration.
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CHAPTER ONE: INTRODUCTION
Learning is enhanced through the integration of technology. Many companies and
organizations deemed it imperative that students possess the essential technology skills to
meet current and future workforce demands and become productive members of society
(O S lli an & Dallas, 2017; Kivunja, 2015; Kurshan, 2017). This educational shift was a
result of the Elementary and Secondary Act of 2001 and was reinforced by the National
Technology Plan of 2010 that mandated schools integrate technology in all areas of K-12
education (Davies & West, 2014; U.S. Department of Education, 2017). With the passing
of this legislation, both state and local educational leaders were expected to develop
educational plans outlining how their schools would effectively integrate technology in
classroom instruction. As a result, schools transform traditional classrooms to become
innovative 21st century learning environments where educators not only effectively
employed educational technologies in their instruction but also taught their students how
to use these technologies (Bagon, Ga nik, & Istenic S ar i , 2018; Davies & West, 2014;
Gandhi & Lynch, 2016). Educational leaders explored the various changes that must
occur in the physical learning environment (creating open exploration spaces),
procurement of resources (digital curriculum and one-to-one devices), instructional
design (pedagogical shifts to technology-integrated research-based instruction), and
support for longevity and sustainability (technical and training support). However, as Luo
and Murray (2016) reported, school districts are rushing to 1:1 implementation, but there
is little to no systemic plan or long-term vision for a shift in instructional pedagogy or
mindset.

1

For educational leaders to begin addressing technology integration in schools,
there must be a clear understanding of what technology integration is and how it should
be used in teaching and learning. As defined by Cuban (2016), technology integration is
the use of electronic devices (i.e. smartphones, tablets, or computers), software
applications, networks, and the Internet in a routine and transparent manner in the
teaching, learning, and assessment of students (para. 13). To facilitate technology
integration in their instruction, teachers embraced educational technologies to assist with
accomplishing the intended learning outcomes (Roblyer & Hughes, 2019). In research
studies, educational technology has been broadly defined. Educational technologies or
Educational Communication Technologies (ECTs) are a combination of the educational
processes (i.e. learning theories, pedagogical practices, and content knowledge) and
technology resources (i.e. media, software, hardware, technology support and expertise)
leveraged in teaching and learning in the learning environment (Roblyer & Hughes,
2019). As specified by Oye, Iahad, and Rahim (2014), ECTs are extensively and
frequently alluded to as a specialized gadget and application incorporating: radio, mobile
phones, equipment and programming, PC and system, satellite, etcetera. However,
Meenaskshi (2013) further elaborated and clearly defined ECTs as a diverse set of
educational technology tools and resources used to communicate, create, disseminate,
store, and manage information. The potential educational opportunities of ECTs has led
educators to utilize this form of technology to provide a more creative and engaging
learning experience for students (Fu, 2013) and as a platform to collaboratively work and
share information (Hao & Lee, 2015).
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Although researchers have documented that ECT integration can be
transformational and beneficial for student learning, barriers exist, and full, effective
integration has been sporadic (Alshmrany & Wilkinson, 2017; Davies & West, 2014;
Ertmer, Ottenbreit-Leftwich, Sadik, Sendurur, & Sendurur, 2012; Gielniak, Wilson, &
Greaves, 2017). As reported by the Education Superhighway (2018), there were over 2.3
million students, which equated to 1,356 schools, lacking accessibility to the Internet to
allow for one-to-one learning. Additionally, any school in the United States that has not
started or completed the building of the school dis ric s Internet infrastructure was at risk
of losing $1.1 billion dollars in federal funding (Education Superhighway, 2018). In
2015, initial funding to begin building adequate Internet infrastructures was provided to
school districts. Some schools elected to accept funding at that time, and the countdown
began for all schools in that district to use the funding provided (Education Highway,
2018). Some school districts took advantage of the federal and state financial resources
provided for integrating technology. For example, as of 2018, 27 states connected 99% of
their schools to the Internet with the bandwidth capacity of 100 kbps or more and 29
states have 99% of their schools connected to the Internet by means of fiber optic cables
(Education Highway, 2018). However, the availability of technology resources does not
indicate that teachers will use them (Chen, Tan, & Lim, 2012; Davies & West, 2014;
Summak, Samancio l , & Ba libel, 2010; Vermeulen, Van Acker, Kreijns, & van
Buuren, 2014). Sixty-seven percent of technology leaders reported their greatest
challenge involved motivating teachers to change their traditional instructional practices
when implementing digital learning or expanding technology (Project Tomorrow, 2013).
Educational communication technology integration is falling short of the expectations of
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positive student outcomes including increased student achievement, engagement, and
behavior (Downes & Bishop, 2015), and teacher technology usage has supported
traditional teacher-centered instruction due to teachers not thoroughly understanding the
role technology should play in the classroom (Chen et al., 2012; Liu, Lin, Zhang, &
Zheng, 2017; Ndibalema, 2014; Philomina & Amutha, 2016; Project Tomorrow, 2017;
Zhang, 2013).
Research over the last two decades has outlined several indicators regarding the
lack of effective ECT integration in classrooms (Padmavathi, 2013). As stated in Kurian
and Ramana han s (2016) research, he reason for scarce implemen a ion ma be the
result of barriers, such as a eacher s attitude, performance expectancy, and facilitating
conditions, inhibiting this process. A eacher s a i de is he o erall affec i e reac ion
towards using a system, performance expectancy is the degree to which an individual
believes that using a system will help with attaining gains in their job performance, and
facilitating conditions is the degree to which an individual believes that an organizational
and technical infrastructure exist to support use of the system (Kurian & Ramanathan,
2016). Additionally, K rian and Ramana han (2016) repor ed ha a eacher s a i de
toward ECTs, performance expectancy of using technology, and the facilitating
conditions of the technology implementation vary significantly based on the school s
environment. Similarly, Francom (2016) reported that teachers, in both large and small
school districts, identified barriers of time (40.48%), accessibility (63.05%), and training
and support as detrimental to technology integration in the classroom. The Organization
for Economic Cooperation and Development (OECD) reported in the 2016 Teaching and
Learning International Survey (TALIS) that 59% of middle and high school teachers
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communicated a requirement for proficient advancement in Educational Communication
Technology aptitudes for instructing (Robertson, 2016). Researchers have referenced
extrinsic and intrinsic barriers as

o ca egories of barriers cen ral o a eacher s lack of

ECT integration in classroom instruction (Blackwell, Lauricella, & Wartella, 2014;
Ertmer, 1999; Kurian & Ramanathan, 2016). Based on their research, Kurian and
Ramanathan (2016) explained extrinsic barriers as time, access, training, resources,
support and intrinsic barriers as attitude, belief, practice, and resistance. Ertmer (1999)
similarly explained barriers to technology integration as first-order (extrinsic) and
second-order (intrinsic) barriers. Extrinsic or first-order barriers result from inadequate
and/ or inappropriate configuration of ECT infrastructures, including access, time,
support, resources, and training (Chen et al., 2012; Ertmer, 1999). For example, lack of
accessibility can range from a lack of laptops or tablets and/ or instructional technology
resources or lack of access to the Internet needed to support and ubiquitously connect to
these tools. Support and training, in most cases, is related to the administrative and
instructional support teachers need to help them incorporate technological tools in the
classroom. Likewise, a lack of resources can be attributed to a lack of user licenses
available for teachers and students to access and use instructional tools.
Intrinsic or second-order barriers are rela ed o he eachers personal e perience
and awareness, including attitudes, beliefs, practices, and resistance (Chen et al., 2012;
Er mer, 1999 ). For ins ance, a eacher s self-efficacy about incorporating technology in
teaching and learning is affected by their opinions of their own ability to utilize
technology and the benefits of the technology itself (Liu et al., 2017; Tondeur, Van
Braak, Ertmer, & Ottenbreit-Leftwich, 2017). Teachers who felt they do not possess the
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adequate skills to use the technology were less likely to utilize the tool provided (Liu et
al., 2017; Tondeur, Van Braak, Ertmer, & Ottenbreit-Leftwich, 2017). A eacher s
attitude and acceptance toward the use of technology in education can either positively or
negatively impact its integration in their instructional practice. Research has indicated
that teachers with a higher-self efficacy, acceptance, and positive belief of technology
integration have demonstrated greater use of technology in teaching and learning (Liu et
al., 2017; Prasad, Lalitha, & Srikar, 2015; Tondeur et al., 2017).
For the school districts seeking effective integration of Education Communication
Technologies in teaching and learning by their teachers, knowledge of these first-order
(extrinsic) and second-order (intrinsic) barriers have been of great significance. Many
school districts and community stakeholders have invested significant resources such as
laptops, digital curriculum, professional training in their schools with the expectation of
receiving returns on their investment by means of increased student academic
performance, active student engagement, learners equipped with 21st century skills, and
improved teacher-student relationships (Bebell & Kay, 2010; Doran & Herold, 2016;
Harper & Milman, 2016). Considering the maginitude of these expected learning
outcomes, the best method for addressing them is to make certain the teacher understands
the issues or barriers students face. As with most educational initiatives of this
magnitude, the buy-in and support of teachers is essential to its success (Gielniak et al.,
2017). According to Hodges (2018), only 7% of teachers reported having a great deal of
input in school-based decisions. More importantly, 52% of those same teachers believed
they should have a great deal of input in school-based decisions, and 93% of those
reporting teachers felt they should have considerable input (Hodges, 2018). By
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understanding first-order barriers, such as accessibility, professional development and
training, and time, teachers are empowered to provide school administrators with
feedback regarding potential barriers. For example, if teachers are having difficulty with
accessing the digital curriculum, they can provide feedback indicating whether there is an
application design issue, if additional training is needed for effective use, or if it is an
Internet connectivity issue. In the same fashion, as teachers are reflective of their
professional practice, especially during evaluation cycles, they can seek or be provided
with professional development opportunities to address and transform their beliefs and
attitudes towards technology, whereby addressing second-order barriers. By having
knowledge of first- and second-order barriers, teachers can precisely express what is
needed to bolster technology integration in their instructional practice.
Researchers have recommended strategies to overcome these barriers to ECT
integration such as providing situated training that models effective technology use and
provides examples of resources, lessons, and projects (Davies & West, 2014). Similarly,
schools can have a specified person, such as a technology coach or mentor, to support
teachers and provide research-based strategies for effective integration (Harris, Mishra, &
Koehler, 2009). Creating a collaborative culture where teachers can express openly their
successes and failures and receive peer-support and mentoring is needed (Davies & West,
2014). Leveraging strategies such as these impro es he eacher s effor s for ECT
integration in education. However, as noted by Ertmer and Ottenbreit-Leftwich (2010),
technology integration, more specifically ECT integration, is still an ever-challenging
issue for educators and the category and magnitude of the types of barriers vary based on
the learning environment and the level of technology integration in that environment.

7

Problem of Practice Statement
As indicated by Butler, Leahy, Shiel, and Cosgrove (2013), Educational
Communication Technologies are now pervasive in society by continuing to transform
daily lives. ECTs have the potential to support transformation in teaching, learning, and
assessmen prac ices in schools and can help promo e he learner s de elopmen of higher
order thinking skills, creativity, independence, collaboration and ownership of learning
(Butler et al., 2013). However, embedding ECTs in instruction is a complex endeavor
especially since the adoption and application of technology is not only dependent upon
the teachers a i de, beha ior, and accep ance b

also on fac ors s ch as ime, access,

and support and training (Gandhi & Lynch, 2017).
As schools integrate technology into teaching and learning, the first- and secondorder barriers to ECT integration appear in various forms. As Kopcha (2012) stated, there
is a clear connection between the barriers faced, such as time, access, vision, and support
(first-order), and eachers decisions to integrate technology in their instructional practice.
In Francom s (2016) research, lack of access to technology (63.05%) and lack of time to
plan and prepare for technology integration (40.48%) were reported as the highest
barriers o echnolog in egra ion. Bai and Er mer (2008) s a ed ha a eacher s beliefs
and attitudes (second-order barriers) about technology in teaching and learning play a
significant role in its use in classrooms. Regardless of the extensive research on
technology integration barriers, teachers have to be realistic about the combination of
where and when barriers might arise, and how barriers will affect their decisions about
technology integration in their classrooms (Ertmer,1999; Ertmer et al., 2012; Hamilton,
2018; Ottenbreit-Leftwich et al., 2018). E er school s e perience i h echnolog
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integration is unique and must be examined on a case-by-case basis (Downes & Bishop,
2015; Francom, 2016; Hendron, Kim, Tolliver, & Deloatch, 2014) despite having to
address the same implementation factors of ubiquitous environments, such as device type
and cost, instructional resources (curriculum, learning management systems), network
structure and support, and continued support and future expansion plans. Hendron et al.
(2014) pointed out that although schools create integrations plans, deviations from those
plans occur for various reasons, such as additional needs, challenges, or choices.
Each municipal school district underwent a technology integration transformation
and each varied in the decisions made to support designs of their 1:1 digital conversion
plan. Be that as it may, problems arise when schools make large financial investments in
technology towards the education of their students. These investments are made with the
expectation of achieving meaningful academic outcomes of students. Yet as the literature
suggests, providing access to technology alone is insufficient to signify use (An &
Reigeluth, 2012; Ertmer & Ottenbreit-Leftwich, 2013; Ertmer et. al, 2012). As with any
plan, there are always unforeseen problems, such as first-order and second-order barriers.
For example, the Los Angeles Unified School District did not expect the 1:1 deployment
of 650,000 iPads to fail due to planning and execution leading to insurmountable firstand second-order barriers (Harper & Milman, 2016; Margolin, Hauser, & Heppen, 2015;
Newcombe, 2015). Similar issues occurred in the Fort Bend Independent School District
and Hoboken School District where the compounding first-order barriers (i.e. failed
network infrastructures, broken devices, software issues, inadequate training, and
financial support) and second-order barriers (i.e. teacher beliefs and attitude) led to the
abandonment of their 1:1 deployment initiatives (Barshay, 2014; Harper & Milman,
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2016). Conversely, while some school districts have been unsuccessful, others, such as
the Mooresville Graded School District and the Texas Technology Immersion Project,
succeeded resulting in researchers pondering why there are mixed findings (Bentley,
2017; Harper & Milman, 2016). Thus, Harper and Milman (2016) emphasized focusing
on contextual factors, the first- and second-order barriers, regarding the planning, design,
development, implementation, and evaluation of 1:1 programs. Equally, as schools
deploy these 1:1 programs, it is imperative that these programs are regularly evaluated
and revisited in an on-going basis to address successes, shortcomings, and ensure
sustainability (Bently, 2017; Harper & Milman, 2016; Hendron et al., 2014). The
significance of this research study can help further expand the understanding of the
contextual factors perceived as first- and second-order barriers reported by middle school
teachers in 1:1 learning environments and in effect add clarity about the best practices for
1:1 integration. The aim of this research study was to examine first- and second-order
barriers to Educational Communication Technologies in 1:1 digital learning
environments as reported by middle school teachers in municipal school districts.
Purpose Statement
Understanding the first- and second-order barriers considered as inhibitors to
technology integration is important to the overall acceptance and use of Educational
Communication Technologies in education. Alshmrany and Wilkinson (2017) stated that
for Educational Communication Technology in egra ion o be s ccessf l, he eachers
attitude, acceptance, and beliefs about ECTs and their ability to use ECTs must be
understood. ECTs can be viewed as a lever to facilitate change through technology
integration (Venezky, 2004), or a Trojan Horse presenting false promises (Olson, 2000)
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for educational change. However, research studies provided by entities such as
Organization for Economic Cooperation and Development ([OECD], 2015) and Project
RED (2017), Bershire Learning Initiative (Bebell & Kay, 2010) reported that the
expected use in schools lag considerably behind in ECT integration and other promises of
technology due to either first-order barriers, or second-order barriers, or a combination of
both. Additionally, there have been studies that have investigated technology integration
from the perspective of its use in core subject areas, such as mathematics, reading, or
STEM, or its use in elementary or high school classrooms, or from the perspective of
preservice teachers. However, few research studies have examined the effect of
technology integration in 1:1 middle school classrooms from a holistic perspective (Lamb
&Weiner, 2018). Middle school learning environments are not only unique, but also
differ greatly in structure, and are often understudied when exploring how 1:1 technology
integration can effect change in teaching and learning (Lamb &Weiner, 2018). By
studying the first- and second-order barriers to 1:1 integration technology in middle
schools, this study will not only provide additional insight to support school
administrators with attaining the expected learning outcomes but also provide awareness
as to why a given approach succeeded or failed in s ppor ing middle grade s den s
learning. The goal of this research study was to examine the first- and second-order
barriers repor ed as impedimen s o he eachers in egra ion of ECTs in 1:1 middle
schools.

11

Research Questions
In this research study, there are descriptive research questions and inferential
research questions, regarding teacher age group, years of teach experience, and level of
education guided this study.
R1: What first-order barriers (i.e. planning time, administrative support, lack of
training, lack of access, school culture) do teachers experience as they integrate ECTs in
a 1:1 digital environment?
R2: To what extent is there a difference in teacher demographics (teacher age
group, years of teaching experience, and level of education) relative to first-order barriers
of planning time, administrative support, lack of training, lack of access, and school
culture as teachers integrate ECTs in a 1:1 digital environment?
H01: There is no significant difference relative to teacher age group in the firstorder barriers of planning time, administrative support, lack of training, lack of
access, school culture as teachers integrate ECTs in a 1:1 digital environment.
HA1: There is a significant difference relative to teacher age group in the firstorder barriers of planning time, administrative support, lack of training, lack of
access, and school culture as teachers integrate ECTs in a 1:1 digital environment.
H02: There is no significant difference relative to years of teaching experience in
the first-order barriers of planning time, administrative support, lack of training,
lack of access, and school culture as teachers integrate ECTs in a 1:1 digital
environment.
HA2: There is a significant difference relative to years of teaching experience in
the first-order barriers of planning time, administrative support, lack of training,
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lack of access, and school culture as teachers integrate ECTs in a 1:1 digital
environment.
H03: There is no significant difference relative to level of education in the firstorder barriers of planning time, administrative support, lack of training, lack of
access, and school culture as teachers integrate ECTs in a 1:1 digital environment.
HA3: There is a significant difference relative to level of education in the firstorder barriers of planning time, administrative support, lack of training, lack of
access, and school culture as teachers integrate ECTs in a 1:1 digital environment
R3: What second-order barriers (i.e. eachers pedagogical beliefs, self-efficacy beliefs,
and perceived value of technology) do teachers experience as they integrate ECTs in a 1:1 digital
environment?
R4: To what extent is there a difference in teacher demographics (teacher age group,
years of teaching experience, and level of education) relative to second-order barriers of
eachers pedagogical beliefs, self-efficacy beliefs, and perceived value of technology as
teachers integrate ECTs in a 1:1 digital environment?
H04: There is no significant difference relative to teacher age group in the secondorder barrier of eachers pedagogical beliefs, self-efficacy beliefs, and perceived
value of technology as teachers integrate ECTs in a 1:1 digital environment.
HA4: There is a significant difference relative to teacher age group in the secondorder barrier of eachers pedagogical beliefs, self-efficacy beliefs, and perceived
value of technology as teachers integrate ECTs in a 1:1 digital environment.
H05: There is no significant difference relative to years of teaching experience in
the second-order barrier of eachers pedagogical beliefs, self-efficacy beliefs, and
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perceived value of technology as teachers integrate ECTs in a 1:1 digital
environment.
HA5: There is a significant difference relative to years of teaching experience in
the second-order barrier of eachers pedagogical beliefs, self-efficacy beliefs, and
perceived value of technology as teachers.
H06: There is no significant difference relative to level of education in the secondorder barrier of eachers pedagogical beliefs, self-efficacy beliefs, and perceived
value of technology as teachers integrate ECTs in a 1:1 digital environment.
HA6: There is a significant difference relative to level of education in the secondorder barrier of eachers pedagogical beliefs- self-efficacy beliefs, and perceived
value of technology as teachers.
Assumptions
During this research study, several assumptions were made. The first assumption
was that the survey instrument would measure what it was intended to measure, which
were the reported first- and second-order barriers to ECT integration in 1:1 digital
learning environments. An additional assumption was that the participants would be
forthright with their survey responses. Participants were informed that no personal
information would be shared with school administrators and all responses would remain
confidential. Another assumption was that participants had basic technology experience
and had a minimum knowledge of the applications available within their learning
environments. Finally, it was assumed that teachers would understand the explanation of
first- and second-order barriers and accurately report their perceived barriers to
technology integration in their classroom instruction.
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Limitations
The limitations of this study were those variables that could not be controlled.
First and most importantly, time was considered a limitation to this research study
because it provided a snapshot dependent on conditions occurring at the specified timeperiod. Second, the survey dealt with self-reporting technology integration approaches
and barriers. A par icipan s ac al se might have differed significantly from what they
reported. Third, the survey was only administered to certified teachers. Certified teachers
are defined as those individuals who have a certified teaching license issued by the state
department of education. Other staff members, such as paraprofessionals and school
administrators, who did not fall in this category were not surveyed.
Significance
This current study will contribute to existing research and literature on first- and
second-order barriers by providing details of the barriers teachers encountered in 1:1
learning environments. As these municipal school districts were established, each began
operating as 1:1 learning environments. It is imperative that the schools efficiently utilize
the investment of their resources and create a school culture and learning environment
reflective of technology integration best practices. That being the case, the research data
can provide these school districts with the knowledge of the barriers teachers have
reported regarding technology integration. This information can be used to determine
what additional staff, resources, and support is needed to ensure longevity of investment
of this magnitude. This data can significantly impact the hiring of instructional staff that
have the technological skills and knowledge to effectively integrate technology.
Additionally, based on the participant responses, school administrators can be equipped
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with essential information to help design situated professional development needed by
teachers, determine what instructional resources are needed to support teachers
facilitation of technology, assist with the development and implementation of an effective
and efficient pedagogical approach to sustain technology integration, and identify best
instructional practices needed in these 1:1 digital learning environments.
Definition of Terms
Constructivism. A learning theory built on the belief that people construct
knowledge and understanding through experiences and reflections.
Education Communication Technologies (ECTs). A combination of the
educational processes (i.e. learning theories, pedagogical practices and content
knowledge) and technology resources (i.e. media, software, hardware, technology support
and expertise) leveraged in teaching and learning in the learning environment (Roblyer &
Hughes, 2019)
Educational Technology. The examination and act of encouraging learning and
improving execution by making, utilizing, and overseeing suitable innovative procedures
and assets (Januszewski & Persichitte, 2008). It includes the full range of digital
hardware and software used to support teaching and learning across the curriculum.
First-order barriers. First-order (extrinsic) barriers are the external factors like
time, accessibility, insufficient resources, training, and support, which inhibit the
technology integration of ICTs (Ertmer, 1999).
Nonmanipulative factors. Factors that cannot be manipulated directly by the
school such as teachers' age, teaching experience or computer experience, or
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governmental policy and the availability of external support for schools (Instefjord &
Munthe, 2017).
One-to-One Digital Environment. For this study, a one-to-one digital
environment is a learning environment where every student and teacher have 24/ 7 access
to a designated mobile computing device and utilizes the Internet to access online digital
resources. This is also identified as ubiquitous computing.
Pedagogy. This is referred to as the science of teaching which is an all-inclusive
strategy that incorporates subtleties of what could possibly be done by an educator, the
instructional methodologies, instructional gear, and the essential goals of guidance
(Bhowmik, Banerjee, & Banerjee, 2013).
Pedagogical beliefs. Pedagogical beliefs are considered a eacher s professional
beliefs abo

eaching (goals, me hods, con en s, e cetera), beliefs about assessment,

about students and their learning, and beliefs about the educational relationships
established within the classroom context (Mihaela & Alina-Oana, 2015).
Second-order barriers. Second-order (intrinsic) barriers are internal factors like
a teacher s beliefs, attitude, and efficacy toward using ICTs as an instructional tool
(Ertmer, 1999).
Teacher self-efficacy. An indi id al s belief in heir abili

o perform he

necessary actions to accomplish a goal or task (Relojo-Howell, 2017).
Technology integration. Technology integration occurs when there is a change
in pedagogical practice involving the integration of various technologies, tools, and econtent as part of whole class, group, and individual student activities to support didactic
instruction (UNESCO, 2011).
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Technology self-efficacy. A teacher s beliefs regarding their capacity to work
effectively with technology are directly related to their integration of technology in
teaching.
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CHAPTER TWO: LITERATURE REVIEW
Over the last few decades, technology has rapidly evolved. In the early 1990s, the
Internet was made available to the general public, resulting in its adoption in K-12
classrooms. By the 2008-2009 school year, 97% of public schools had one or more
computers located in the classroom every day (Comi, Argentin, Gui, Origo, & Pagani,
2017; Gray, Thomas, & Lewis, 2010). During the same time, more than 93% of schools
had access to the Internet (Gray, Thomas, & Lewis, 2010). With the support of the
Enhancing Education Through Technology, Title II (Part D) of No Child Left Behind
(NCLB) and Race to the Top funding from Every Student Succeeds Act (ESSA), schools
received funding to not only improve their Internet infrastructures but to also begin
investing in one-to-one (1:1) learning environments, where every student has a digital
device and access to online curriculum 24/7 (U.S. Department of Education, 2016). Nagel
(2010) reported that up to 37% of schools across the United States explored 1:1
initiatives.
School districts embrace 1:1 initiatives to increase student engagement and
achievement, increase student motivation, initiate pedagogical shifts in teaching, address
digital equity, and equip students with 21st- century skills (Corn et al., 2010; Hendron et
al., 2014). Students and teachers in these learning environments have access to the
Internet, devices, and resources wherever and whenever needed. Access to these
reso rces facili a e he eacher s abili

o c ra e and personali e ins r c ional resources

for student learning. Above all, students in technology rich environments are likely to be
introduced to essential skills and develop the ability to think critically, collaborate, create,
communicate, and to solve real-life problems (Kozma, 2005). Considering the
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pervasiveness and potential benefits of learning in these ubiquitous environments, one
would expect high levels of Educational Communication Technology integration in
classrooms, but this has not been he case (Makki, O Neal, Cotten, & Rikard, 2018).
A review of technology acceptance and integration literature revealed that some
researchers believe integration has not been achieved due to factors such as lack of
adequate planning (financial, deployment, and implementation) and user resistance
(Bauer & Kenton, 2005; Franklin & Molebash, 2007; Hew & Brush, 2007). For example,
planning for a successful 1:1 initiative would require school districts to determine the
appropriate funding required to support the networking and infrastructure, the leasing or
purchasing of devices, and the digital learning resources needed. Schools should not only
determine an appropriate deployment schedule for the initiative but also what
implemen a ion sho ld look like in he classroom. F r hermore, he ser s resis ance has
often stemmed from the dominating school c l re, he eacher s beliefs abo
school sho ld be organi ed, and he eacher s beliefs abo

ho

he

eaching, learning, and

content knowledge (Vrasidas & Glass, 2005).
Just as some schools have experienced failed 1:1 initiatives, other schools have
experienced success. School systems, such as The Urban School, Sunnyside Unified
School District, and Atlanta Public Schools, have experienced successful implementation,
integration, and sustainability (Drucker, 2006; Hendron et al., 2014; Hughes & Ooms,
2004). Numerous factors have obstructed the integration of technology in teaching and
learning. According to Schoepp (2005), the difficulties encountered by individuals when
integrating technology are also referred to as barriers, which are any circumstance that
makes it difficult to achieve an objective (Wordnet, 1997). Barriers are challenges that
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must be overcome to attain a goal (Laferrière, Hamel, & Searson, 2013). Barriers, more
specifically identified as first- and second-order barriers by Ertmer (1999), have
continuously been obstacles for effective technology integration for both teachers and
school leaders. The unique and problematic nature of first- and second-order barriers
varies based on the learning environments in which the technology integration occurs and
should be analyzed individually (Francom, 2016). Moreover, these barriers can fall into
general categories such as time, access, or teacher attitude; however, the intricacy of the
first- and second-order barriers will differ in each environment. To that end, this research
study is devised to investigate what middle school teachers report as the first- and
second-order barriers to technology integration in a 1:1 digital learning environment.
The review of literature for this study sought to provide an overview of research related
to first- and second-order barriers to technology integration and ECTs. The examination
of current literature was conducted by searching keywords including ECTs, ECT
integration, barriers to technology integration, barriers to ECT integration, and
technology integration in K-12 education in scholastic databases including Educational
Full Text, JSTOR, ProQuest Dissertation & Theses Global, and ERIC. Google Scholar
was used to locate additional research and article resources that were unavailable in the
university databases. Other research sites, such as the Science Direct and SAGE
databases, were used to locate related articles. In addition, a standard practice was to find
journal article resources for additional topic-related resources. The literature review
findings will be discussed below.
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Theoretical Framework
The integration of Educational Communication Technologies in teaching and
learning has offered educators many new instructional opportunities like student-centered
instruction, promotion of higher-level thinking, and addressing multiple learning styles.
The cri ical componen o s ccessf l in egra ion begins i h he ed ca or s a i des and
beliefs towards technology integration in their instruction. Many teachers are more secure
with conducting the instruction themselves than allowing students to take the lead with
using technology in classroom instruction (Hamilton, 2018). Educators with positive
attitudes and beliefs toward technology, technology self-efficacy, and accessible
professional development are more motivated to integrate ECTs in their course
instruction (Pourhosein Gilakjani, Mei Leong, & Ismail, 2013). Moreover, the integration
of technology in the classroom is more effective when educators have a learning theory
connected with it (Pourhosein Gilakjani et al., 2013). Learning theories provide teachers
with insight into what makes students effective and efficient learners; adopting a learning
theory will require educators to make a change or modification to their learning
environment (Aldoobie, 2015). As emphasized by Ertmer et.al (2012) and Kale and Goh
(2014), few teachers have created a student-centered constructivist learning environment
conducive to technology integration because their instructional approach and beliefs have
not changed. In fact, Ruggiero and Mong (2015) mentioned ha he repor ed eachers
instructional style often did not match their technology integration practices.
Chen, Cheng, and Chew (2016) and Aldoobie (2015) advocated that when
addressing change or modification in the educational setting, constructivism is one of the
best educational theories. Constructivism supports many of the learning outcomes
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asserted when technology is efficaciously incorporated, such as learner-centered
classrooms, authentic and collaborative learning experiences, and active student
engagement. As a result of this interconnected relationship, constructivism was the
theoretical framework chosen for this research study.
Constructivism is built upon active process of making meaning, cognitive
conflict, and social activity (Reiser & Dempsey, 2017). According to Pourhosein
Gilakiani et al. (2013), learning happens in context and much of what learners gain and
comprehend occurs through their experiences in a situation. It is through active, social
interactions that learning occurs, and it cannot simply be transferred (Schcolnik, Kol, &
Abarbanel, 2016). Whether through natural occurrence or planned problem-solving
activities, the cognitive conflicts or challenges encountered by participants result in
learning opportunities (Reiser & Dempsey, 2017). Equally important, under the
constructivist theory, learners construct knowledge that is viable and meaningful for them
in an ongoing process of construction, evaluation, and modification of constructs and that
learning is an ongoing, life-long process resulting from action in situations (Kaya, 2015).
Spanning a broad philosophical and theoretical spectrum, constructivism has a
diverse history and was profoundly influenced by the works of various constructivist
theorists, such as John Dewey [philosophical founder] and Jean Piaget [cognitive
constructivist] (Yilmaz, 2008). It was Lev Vygotsky, the architect of Social
Constructivism, who highlighted the importance of social and cultural interactions in
learning (Reigeluth, Beatty, & Myers, 2017). Known for his social development theory,
Vygotsky stressed the fundamental role of social interaction and community plays a key
role in the process of making meaning. Vygotsky took a sociocultural approach to
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cognitive development, and his theory differed by placing more emphasis on culture,
social factors, and language affecting cognitive development (Huang, Spector, & Yang,
2019; McLeod, 2018). In social constructivism, Vygotsky presented two main principles
on cognitive development which encompassed the More Knowledgeable Other (MKO)
and the Zone of Proximal Development (ZPD) (McLeod, 2018). The MKO refers to
someone who has a better understanding or a higher ability level than the learner on a
particular task, process, or concept (Fani & Ghaemi,2011; McLeod, 2018). The MKO can
be a child s peer, teenage children, young adults, or even an electronic tutor, but the key
is that the MKO must be more knowledgeable than the learner. Similarl , V go sk s
ZPD addresses the difference between what a learner can achieve independently and what
a learner can achieve with guidance and encouragement from the MKO (Fani & Ghaemi,
2011; Huang et al., 2019). The ZPD has two developmental levels which includes the
level of actual development and the level of potential development. The level of actual
development is explained as the tasks or challenges the learner can accomplish
independently (McLeod, 2018; Thorsteinsson, 2012). The ZPD or the area of potential
development is the area where the most sensitive instruction or guidance should be given.
In the ZPD, the learner is faced with cognitive challenges that are difficult for the learner
to master alone (Huang et al., 2019). With the support of the MKO, the learner is
provided the essential support and guidance needed to develop necessary skills and
knowledge to accomplish a task. It is through this collaborative interaction the learner
develops the wherewithal to construct, evaluate, and modify learning constructs, thus
developing higher mental functions (McLeod, 2015). With respect to the technology
integration in teaching and learning, the MKO would be an individual, such as a
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technology coach or trainer, who understands how technology can best make the learning
more engaging and relevant for learners and provides teachers support in navigating the
vast field of technology applications and devices. Educators are supported by the
technology coach (MKO) by receiving the necessary training and support (professional
development) to assist with the facilitation of technology integration in their instruction.
The professional development offered by the MKO supports educators as they transition
through the cyclical levels of ZPD. The social interactions and communications between
the MKO and the learner help to create a collective learning experience and challenges
higher level of thinking as they progress forward to the next level of cognitive
development (Barak, 2017).
Technology Integration
Researchers and administrators have long advocated for technology integration in
classrooms (Francom, 2016; Rodríguez, Nussbaum, & Dombrovskaia 2012). The
challenge with technology integration stemmed from the ambiguity of the term and how
it has come to have multiple meanings to various people (Hew & Brush, 2007; Summak
et al., 2010). First and foremost, it is imperative to understand what technology
integration is not. As expressed by Dockstader (1999), technology integration is more
than placing computers in classrooms without training and support or the accessing
application software without an intended purpose. Nor is technology integration the use
of prepackaged programs of unrelated activities or teacher-created programs with no
connection to content-area curriculum. Although other researchers and educators have
regarded accessibility to computers, software, and the Internet as technology integration,
this is far from the truth (Bahrampour, 2006; Cuban, 2006; Davies & West, 2013;
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Warschauer & Ames, 2010). According to Ottenbreit-Leftwich (2010), even in
technology-rich schools that hold a student-centered belief, the use of technology to
support student-centered learning is rare. Hershkovitz and Karni (2018) expressed that
educators in technology rich environments have perceived technology merely as a
platform for content delivery, which is simply an amplified form of teacher centered
instructions (Lamb & Weiner, 2016). As previously mentioned, simply providing the
access to these resources does not guarantee that teachers will use them for their intended
purpose. More importantly, the use of computers by teachers for daily activities, such as
sending emails, entering grades, or taking attendance, is a far cry from the vision of what
technology integration is. Having identified what technology integration is not,
clarification is required to identify what technology integration is.
As technology has evolved, so has the meaning of technology integration.
Summak et al. (2010) reported technology integration as incorporating technology tools
and technology best practices into daily work routines, such as taking attendance,
entering grades, or researching online content resources. Using technology to enhance
learning in the classroom is how technology integration is defined according to Reigeluth
(2003). Over time and through research, technology integration advocates began
encouraging users to utilize technology in effective ways. The research of the Metiri
Group (2006) reported effective technology integration as the unification of content
curriculum, sound learning principles, and high-quality teaching along with the
incorporation of technology software and web resources (Brush, Glazewski & Hew,
2008; Metiri Group, 2006). For the purpose of this research study, effective technology
integration occurs when there is a change in pedagogical practice involving the
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integration of various technologies, tools, and e-content as part of whole class, group, and
individual student activities to support didactic instruction (UNESCO, 2008). Equally
importantly, effective integration supports the achievement of learning goals and
empowers student learning throughout the instructional process (UNESCO, 2008;
Summak et al., 2010).
As shown above, technology integration, or more specifically, effective
integration of technology is challenging due to the ambiguity of the understanding of
what technology integration looks like in a classroom, or how it can be achieved
(Phillips, 2015). Technology integration models have been developed as frameworks to
facilitate the integration of technology in teaching and learning.
Technology Integration Models
As stated by Koehler and Mishra (2009), there is no clear-cut way to integrate
technology into content curriculum. As a result, theoretical technology integration models
were developed to support the meaningful construction of knowledge by students through
the integration of technology (Ertmer & Ottenbreit-Leftwich, 2010; Kimmons, 2016).
These technology integration models help educators to profoundly reflect not only on
pedagogically sound methods but also on the technological resources utilized to support
curriculum goals of the classroom(Davies & West, 2014; Najdabbasi & Pedaste, 2014).
There have been several frameworks designed, such as Technological Pedagogical
Content Knowledge (TPACK), Technology Integration Matrix (TIM), and Level of
Teacher Innovation (LoTi), to facilitate the integration of technology in teaching and
learning. A brief discussion of these frameworks is provided below.
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Technological Pedagogical Content Knowledge (TPACK)
The Technological Pedagogical Content Knowledge framework, also known as
TPACK, is one of the most commonly used technology integration frameworks in
ed ca ional research. B il

pon Sh lman s descrip ion of Pedagogical Con en

Knowledge (PCK), the TPACK framework outlined how understanding connection
between PCK and educational technologies can produce effective teaching with
technology (Kimmons, 2016). Teachers are supported by the TPACK framework because
it describes the categories of knowledge (content, pedagogy, technology, and their
interrelationship) while synchronously providing a better understanding of varying levels
of technology integration that need to be considered when teaching (Kimmons, 2016).
In the TPACK Model, the three main components are content, pedagogy, and
technology. Content knowledge is the knowledge of a specific content area such as
science or calculus. Pedagogy knowledge is knowledge of the best practices in teaching
and learning. Technological knowledge is knowledge of how to use technological tools.
The TPACK framework is a complex model that not only examines the relationships
between its three main constructs but also the interrelationships between the bodies of
knowledge indicated as Pedagogical Content Knowledge [PCK], Technological Content
Knowledge [TCK], Technological Pedagogical Knowledge [TPK], and TPACK (Koehler
& Mishra, 2009). Teachers are the gatekeepers of their classrooms, so it is essential that
they have a firm grasp of the TPACK concepts (Townes, 2016). By ignoring the
complexity of the individual concepts and their interrelationship, integration of
technology could result in an oversimplification or even worse, a failed attempt (Koehler
& Mishra, 2009). Teaching and learning with technology is not an uncomplicated
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undertaking. As a result, this framework invokes its users to think about and cultivate the
knowledge needed to efficiently realize technology integration in the classroom (Townes,
2016). As educators grasp and develop a cohesive understanding of the TPACK
framework, they are able to move beyond vie ing echnolog as a simple add-on o
instruction and to becoming profoundly skilled and thoughtfully reflective when using
technology in teaching and learning.
Technology Integration Matrix (TIM)
Created by the Florida Center for Instructional Technology (FCIT) and the
Florida Department of Education at the University of South Florida, the Technology
Integration Matrix (TIM) was designed as an extensive system to assess innovation rich
guidance in a K-12 instructional setting and to create focused on educator proficient
advancement (Harmes, Welsh, & Winkelman, 2016). Based on the research findings of
the Apple Classrooms of Tomorrow [ACOT] projec and Jonassen s fi e charac eris ics
of meaningful learning, TIM was developed to assist administrators with the challenging
responsibili

of e al a ing a eacher s in egra ion of echnolog in eaching and learning

(Christensen & Knezek, 2018). The TIM is a 25-cell grid constructed from a combination
of the five characteristics of meaningful learning environments (active, collaborative,
constructive, authentic, and goal-directed) and the five levels of technology integration
(entry, adoption, adaptation, infusion, and transformation). The TIM framework provides
administrators and educators with cross-curricular resources (i.e., instructional videos,
lesson plans, situated professional development) that model best teaching practices,
present a context for planning, and assist with choosing educator professional
development by connecting the levels of technology integration with the instructional
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curriculum and learning environment characteristics (Harmes et al., 2016; Marcovitz &
Janiszewski, 2015). More importantly, the TIM framework facilitates the complexity of
integrating technology in teaching and learning by supplying schools and districts with
foundational knowledge, modeling, and training that is essential to effective integration
of technology. Since the TIM framework is theory based, this instrument provides a highquality, interactive, user interface that facilitates the accounting and recording of specific
instances of teaching and learning behaviors in an authentic classroom (Christensen &
Knezek, 2018).
Level of Teacher Innovation (LoTi)
The Level of Teacher Innovation (LoTi), formerly known as Levels of
Technology Integration, was developed by Dr. Chris Moersch in the mid-1990s. Based
partially on the Concerns-Based Adoption Model (CBAM) and the findings from the
ACOT, LoTi was designed to assist with measuring the degree to which teachers
implement technology through the modification of curricula and instructional practices.
As he heore ical fo nda ion, ACOT s research re ealed ha a s den s learning
potential can be increased when a new technique to curriculum, instruction, and
assessment are integrated with technology (Stoltzfus, 2006). Likewise, CBAM
frame ork delinea ed he ed ca or s beha iors and concerns e perienced as inno a ions
are integrated in their classrooms (Moersch, 2010). By combining CBAM, ACOT, and
other educational tools, such as the National Educational Technology Standards for
Teachers (NETS-T), LoTi s foc s as no solel on echnolog in egra ion b
emphasize that higher order thinking be infused in student-based instruction.
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also to

With the emergence of 21st Century skills, Partnership for 21st Century Learning
and the updated teacher technology standards, formerly NETS-T, by International Society
for Technology in Education [ISTE], LoTi was also revised and updated resulting in the
development of the LoTi Digital Age Survey, which reflected the changes occurring in
teaching and learning in the digital age classrooms (Moersch, 2010). Dr. Moersch
understood that as technology evolved so must the method of evaluating effective
technology integration and its effect on the most important factor, the learners. Moersch s
goal ultimately was no o increase a eacher s LoTi le el b

o also promo e rigor and

relevance and user engagement (Moersch, 2010). Having identified the instructional and
administrative routines that have the greatest effect on technology implementation
practices in the classroom, the LoTi framework has ultimately ensured that teachers will
possess the wherewithal to creatively integrate digital technologies. More importantly,
the LoTi framework has also ensured that students develop the same knowledge and
skills to use digital technologies effectively.
As it has been noted, there are a variety of technology integration models and
only a few commonly used frameworks have been spotlighted above. It is suggested that
technology integration frameworks be used to guide and support as schools and educators
endeavor to make better decisions about increasing the efficient use and integration of
technology in teaching and learning (Summak et al., 2010). Technology integration
frameworks assist teachers with managing rapid technological changes while ensuring
that technology tools are actually incorporated to improve student learning and
accomplish instructional learning objectives. To begin addressing effective technology
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integration, schools must clearly analyze their learning environments and determine their
purpose and goals for technology use.
Technol g In eg a i n in T da

Cla

m

Concerned with the anxiety of achieving state common core standards, satisfying
federal educational mandates, and meeting the urgent demand for college and career
ready students who possess 21st century skills and knowledge, school districts have
redressed their instructional approach to teaching and learning. For this reason, school
districts have opted to transform their traditional learning environments. Some schools
and districts have elected to capitalize on the potential opportunities of technology
integration by initiating a digital conversion in classrooms by employing digital
textbooks and curriculum and mobile devices, laptops, or tablets (Project Tomorrow,
2013). Often with digital conversions, schools experience a change with classroom
instruction progressing from teacher-driven instruction. Similarly, teachers and students
must cope with the challenging shift from traditional print (hard copy) textbooks to
interacting with online e-textbooks (Project Tomorrow, 2013).
Known also by the term ubiquitous computing, 1:1 computing is defined as a
learning environment where students and teachers have 24/7 access to a wireless device,
such as a laptop or tablet, that has accessibility to digital resources and the Internet. Most
schools have embraced these 1:1 computing environments as a solution to the everchanging demands in academic teaching and learning (Richardson et al., 2013).
According to Van Hover, Berson, Bolick, and Swan (2006), the National Technology
Leadership Summit Task Force concluded the following perspective on ubiquitous
computing:
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By the end of the decade or sooner, it will be a widespread disruptive cultural
force in schools with a great potential for good or ill.
Educators should be able to articulate a constructive vision for 1:1 computing,
utilize it to advance teaching and learning, and be able to collaborate in the
development and evaluation of pedagogically sound educational tools.
Before starting a large-scale implementation, small-scale pilot initiatives should
be intitiated to determine feasibility across a demographically-representative
range of schools and these results should be appraised to ascertain the effect of
1:1 computing on teaching and learning. (para. 3)
For some school districts, ubiquitous computing has been a success, but these
successes have been few and far between. According to research by Greaves, Hayes,
Wilson, Gielniak, and Peterson (2012) school districts, such as Mooresville Graded
(North Carolina), and the Atlanta Public School (Georgia), are cited as success stories
because they have reduced educational spending, increased test scores in core content
areas (such as mathematics), increased student engagement and attendance, and reduced
behavior problems (Hendron et al., 2014). More importantly, these school districts were
able to sustain their 1:1 implementation programs and ultimately change the school
culture towards technology integration. For example, nationally recognized for its digital
conversion, the Mooresville Graded school district is another school district that
experienced the success of a 1:1 integration program ("The Digital Conversion - Office of
Educational Technology", 2016). Mooresville Graded school district attributed its success
to incremental program roll-out, on-going support of teachers and students, and
emphasizing teacher-leader development program. By providing support and training for
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teachers and students, these teacher and student leaders served as not only mentors and
coaches but also developed a sense of professional responsibility and cultural
accountability. As a result of their efforts, the Mooresville Graded school district
witnessed a 20% increase in the student graduation rate, at minimum .10 standard
deviation increase in state testing scores, and an increased rate of 88% of its high school
graduates attending two year and four-year colleges. However, not all schools that have
endeavored to implement ubiquitous computing have met such success.
Proponents of 1:1 learning environments have proposed that technology
integration can transform learning experiences by creating more student-centered
learning environments that encourage differentiated instruction, problem- or projectbased learning, and demand higher order thinking skills (Minshew & Anderson, 2015).
Unfortunately, some schools have yet to realize this goal. Ifenthaler and Schweinbenz
(2013) emphasized that although some teachers are open to integrating devices and
believe it would enhance their practice, there are others who are not so self-assured when
it comes to daily device usage (Minshew & Anderson, 2015) and such was the case in
this research study. Despite having the essential components (devices, digital curriculum,
and instructional support), effective technology integration has been meager in
implementation. Ultimately, the benefits of 1:1 digital environments have been
unfulfilled for numerous reasons. Some of the reasons that have affected 1:1
environments have resulted from the first-order barriers such as: (a) lack of planning for
implementation; (b) inadequate funding for devices; (c) network infrastructure or
resources; (d) inadequate training and support for staff; (e) a lack of vision for technology
integration by school administrators; and (f) apprehension to accept cultural change.
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Furthermore, through insufficient planning, teachers ultimately struggle with being
comfortable with using technology and have a less than positive attitude toward the use
of technology in teaching and learning, which enhances second-order barriers. Whether it
has been internal factors (second-order barriers) s ch as a eacher s belief, perceived
value, and attitude towards technology or external factors (first-order barriers) such as
school culture, leadership, finance or infrastructure, these barriers to 1:1 learning have
remained an unrelenting reminder challenging its success.
First- and Second-Order Barriers to Educational Technology Adoption
Implementing Educational Communication Technologies in 1:1 digital learning
environments can present several challenges (Hendron et al., 2014). These challenges to
technology integration are more commonly known as barriers. As suggested by Ertmer
(1999), the lack of ECT integration can be explained by barriers, first- and second-order,
that impact how or whether teachers use technology in the classroom (Instefjord &
Munthe, 2017). According to Ertmer (1999), first-order barriers are defined as external to
the teacher embracing areas such as time, accessibility, training, and school and
administrative culture, while second-order barriers are internal to the teacher, including
he eachers confidence, beliefs, and percei ed al e of echnolog (Er mer, 1999;
Instefjord & Munthe, 2017). Moreover, Instefjord and Munthe (2017) identified barriers
as nonmanipulative and manipulative factors. Nonmanipulative factors (similar to firstorder barriers) are factors that cannot be manipulated directly by the school, such as
eachers age, eaching e perience, comp er experience, governmental policy, and
availability of external support to schools. Conversely, equivalent to second-order
barriers, manip la i e fac ors are repor ed as eachers a i des o ards echnolog , heir
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skills in using instructional technology, or availability of technological support and
commitment to implementation of technology in schools (Instefjord & Munthe, 2017).
Similarly, Kopcha (2012) identified technology barriers as the lack of access to ECTs,
eachers

ision for echnolog , eachers belief abo

sef lness of ECTs, req ired

implementation time, and lack of professional development in relation to the use of ECTs
in he classroom. Ho e er, for he foc s of his research, Er mer s e plana ion of firs and second-order barriers will be the focal point.
E amining E me

Fi

- and Second-Order Barriers

Ertmer (1999) stated that although teachers recognize the importance of
technology integration, their efforts are often limited by both external (first-order) and
internal (second-order) barriers. As a prec rsor and fo nda ion o Er mer s ork, he
discussion of barriers must first begin with Brickner s (1995) explanation of first- and
second-order barriers to change. First- and second-order barriers to change describes the
obstacles encountered when implementing change. These first- and second-order barriers
o change ere charac eri ed as e rinsic and in rinsic fac ors that affect the innovation
efforts of teachers, whereby the innovation is often considered some form of technology
(Brinker, 1995). With first-order change barriers, these are the external factors which
prohibit effective implementation of an innovation. Second-order change barriers are
considered the internal factors, more specifically the personal feelings people often do
not like to admit exist. As postulated by Brinker, confronting these personal feelings
results in changes to the second-order change barrier, which ultimately results in a lasting
change. Inevitably, Brinker concluded that hindrances to change are the outward and
na ral fac ors ha infl ence an ed ca or s de elopmen
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sage endea ors.

Ertmer developed the concept of first- and second-order barriers on the
fo nda ion es ablished in Brickner s research by clearly defining barriers as intrinsic and
extrinsic (Ertmer, Addison, Lane, Ross, & Woods, 1999). A more in-depth discussion of
first- and second-order barriers will be discussed below.
First-Order Barriers
Research examining first-order barriers suggests that a teacher s perceptions
regarding the availability of ECT resources will likely impact their willingness to
incorporate technological tools when constructing and designing lesson plans (Makki et
al., 2018). First-order barriers, as described by Ertmer (1999), are obstacles that are
extrinsic (external) to teachers, such as equipment, time, training, and support that are
ei her missing or inadeq a el pro ided in he eacher s implemen a ion en ironmen .
Thus, teachers are frustrated with having to deal with numerous first-order barriers
resulting in an overwhelming pressure to overcome every barrier before beginning the
integration process. When describing the barrier most significantly impacting integration,
teachers will utter a whole range of problems specifying each barrier significant (Ertmer,
1999). Even as recently as June 2016, teachers identified five essential elements that they
need to effectively and efficiently overcome as first-order barriers which included: (a)
planning time; (b) access to technology in the classroom; (c) technology support; (d)
professional development; and (e) consistent, high-quality Internet connectivity
(Blackboard, 2017).
Time. Indicated as a critical barrier to Educational Communication Technology
integration, teachers often recite there is never enough time to learn and maintain all the
digital applications available to integrate into their instructional practice, let alone for
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them to effectively teach the required curriculum that students have to master (Francom,
2016; Kelly, 2015). Moreover, teachers reported that a large amount of time is spent
developing technology integrated lessons and implementing technology tools in teaching
and learning, as well as time needed to develop supporting materials (Ertmer &
Ottenbreit-Leftwich, 2010; Kirkscey, 2012; Pittman & Gaines, 2015). Additionally,
teachers have expressed concern about the amount of time required of them to learn new
technologies and incorporate them on top of their existing workload (Kirkscey, 2012).
Kirksce s (2012) research findings indica ed ha eachers ere less posi i e (31%
somewhat and strongly disagreed) about having time to teach both course content and
computer technology. More importantly, teachers expressed less than positive feelings
(41.7% somewhat agreed and strongly disagreed) toward having enough time to
implement new technologies in the classroom, which also had some relationship to the
structural workplace satisfaction (Kirkscey, 2012). Despite teachers reporting that
professional development is sufficient, teachers still report there is not enough time to
prepare themselves, let alone teach their students to effectively integrate technology
(Alkahtani, 2017).
Access. Access can cause an ECT effort to either succeed or fail based on whether
teachers have the adequate resources for effective integration. Access covers not only
students and teachers having some type of technological device (e.g., desktops, laptops,
iPads/tablets, Chromebooks, or mobile devices) but also the ability to connect seamlessly
to the Internet (Ertmer, 1999). More importantly, having a suitable supply of hardware
resources to ensure repairs can be met in a timely manner, while preventing possible
disruptions or downtime in class instruction is critical. Licenses for software resources
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for all end users with an allocated supply earmarked for future student and staff
enrollment are of equal importance. Additionally, adequate district or school
administration financial planning will ensure availability of resources for additional
upgrades to software or hardware essential for maintaining student and teacher ECTs.
Training. Teacher training should be an ongoing, ever-evolving process and is
considered a key factor to successful technology integration (Buabeng-Andoh, 2012).
Such training should provide teachers access to multiple types of professional
development training opportunities including on-site credit courses, after-school short
courses, specialized workshops, weekend retreats, and summer intensive courses (Ertmer,
1999). Although schools provide professional development training, teachers have
reported that training at times may not be applicable to their needs, inadequate due to lack
of funding, or sporadic by thinly spread tech experts (Francom, 2016). Sadly, some
teachers have even reported being instructed to find their own applicable form of
professional development support (Francom, 2016). The majority of professional
development trainings are too broad, not content specific, attempt to compress too much
information in short sessions, or it focuses on unavailable technology resources (An &
Reigeluth, 2012; Pittman & Gaines, 2015). Schools should develop their own in-house
experts by utilizing local teachers to design and teach workshops (Madda, 2014). By
cultivating their own technology specialist, schools and districts can provide readily
accessible and comprehensive support for technology planning, technical
troubleshooting, and instructional lesson planning and demonstrations (Johnston, 2015).
Additionally, by continually reevaluating plans, aggregating financial resources, and
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adequately supporting and providing professional development, school districts can
ens re he con in ed s ppor and de elopmen of a eacher s self-efficacy.
School administration and culture. School administration is responsible for
authoritatively outlining a collaborative vision of what Educational Communication
Technology integration is and what it looks like in instructional practice (Bautista, 2014).
Further, school-wide innovation most likely occurs in situations in which the principal
and school administration have provided a strong vision and motivation for technological
change (Blackburn, 2019; Ertmer, 1999). Consequently, administrators who present a
thoughtful vision and a distinct outline for technology integration to teachers, students,
and s akeholders ill facili a e eachers abili

o effec i el in egra e ECTs. B

developing a shared vision, not only do teachers and stakeholders know where they are
starting, but they also know what goals they are striving to reach (Ertmer,1999).
When considering ECT adoption, examining the context elements (e.g., school
setting, school system, and school culture) is probably the easiest factor for systems to
address as it involves increasing resources and support. Somekh (2008) reported that
ECT integration in teaching and learning is dependent on the interlink between cultural,
social, and organizational contexts. By creating a culture of ECT integration, school
administrators can champion the path for developing a school culture focused on studentcentered learning practices (Ertmer & Ottenbreit-Leftwich, 2013).
Second-Order Barriers
2016 data from the Speak-Up Project for Digital Learning indicated that
technology leaders (67%) reported the greatest challenge the group faced in
implementing digital learning or expanding technology use was motivating teachers to
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change their traditional instructional practices to use technology more meaningfully with
students (Blackboard, 2017). While first-order barriers historically have played a
significant role in eachers in egra ion effor s, second-order barriers are currently
recognized as the true gatekeepers (Ertmer et al., 2012). Second order barriers, internal to
the teacher, are more personally and deeply ingrained and include the teacher s
confidence, beliefs, perceived value of technology, and underlying beliefs of teaching and
learning (Ertmer, 1999; Instefjord & Munthe, 2017). Kerr (1996) emphasized that
overcoming second-order barriers ill req ire a radical shif in a eacher s eaching s le
and their vision of classroom life. This new vision will change the teacher's role in basic
ways, such as reducing the importance of traditional merely writing on the chalkboard
and talking and increasing the need for sensitivity to individual s den s problems and
achievements, and shifting how classrooms are laid out, evaluations are conducted,
relationships with colleagues, and a hundred other particulars of daily life in schools
(Kerr, 1996).
Teacher perceived value beliefs. Among second-order barriers, teacher
perceived value beliefs regarding the importance of technology for learning have been
recognized as the most proximal determinant of technology integration (Ertmer &
Ottenbreit-Leftwich, 2013; Ertmer et al., 2012; Vongkulluksn, Xie & Bowman, 2018).
Teachers value beliefs about technology refer to the extent to which teachers believe that
technology can help fulfill instructional goals they identified as most important to their
student. Teachers who perceive technological tools as relevant to their instructional goals
are more likely to integrate those technological tools in their classroom routine. Further,
researchers ha e fo nd eachers

al e beliefs to be highly predictive of the quantity and
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quality of ECT integration (Vongkulluksn et al., 2018). As a result, teachers, who highly
value technology are more likely to use technology for students-centered instruction and
for higher order, critical-thinking tasks (Vongkulluksn et al., 2018). Teachers

al e

beliefs regarding ECTs are heavily based on whether they think technology can help
them achieve the instructional goals perceived to be of the utmost importance (OttenbreitLeftwich, Glazewski, Newby, & Ertmer, 2010). As each new pedagogical approach or
tool is presented, teachers make value judgments about whether that approach or tool is
relevant to their goals. The more valuable teachers judge an approach or tool, the more
likely they are to use it. Simply stated, if an ECT is not relatable or not considered of
importance, it will be of little to no use.
Teacher self-efficacy. Teacher self-efficacy is defined as their belief in their
ability to have a positive effect on student learning (Instefjord & Munthe, 2017). Selfefficacy beliefs influence how people feel, think, motivate themselves, and behave. More
specifically, Bandura (1994) elaborated that self-efficac is an indi id al s belief abo
their capabilities to produce designated levels of performance to exercise influence over
events that affect their lives. According to Bandura, self-efficacy is developed by four
main sources of influence involving mastery experiences, vicarious experiences, verbal
persuasion, and psychological and affective states. Vicarious experiences are defined as
observation and emulation of role models or peers in the world around us. Verbal
persuasion is defined as the positive encouragement that an individual possesses to
accomplish goals. Psychological and affective states are the overall mental and physical
well-being of an indi id al s self-efficacy. Of the four sources of self-efficacy, the most
effective is mastery experiences (Bandura, 1994). Successes that occur as a mastery
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experience tend to robustly build one's personal efficacy, but failures most certainly tend
to undermine it. Mac Callum, Jeffrey, and Kinshuk (2014) found through several studies
that anxiety about using computers negatively influenced the eachers adop ion of ECTs.
ECTs are often seen as threatening, overwhelming, and produce a feeling of inadequacy
if the teacher s skills are no be er han or a leas eq al o ha of heir s den s (Mac
Callum et al., 2014). As a result, this feeling of inadequacy will have teachers avoid using
ECTs and even question its usefulness. For example, a teacher s self-efficacy for using
ECTs impacts not only their feelings about their ability to use ECT as an instructional
tool, but also impacts their teaching philosophy, their past positive experiences with
computers, their past training or workshops attended relating to ECT use in teaching, and
the level of assistance needed from others (Mac Callum et al., 2014).
Teacher pedagogical beliefs. Ertmer (2005) defined pedagogical beliefs
specificall as he eacher s ed ca ional beliefs abo

eaching and learning. The call for a

pedagogical, rather than a technological, goal for ECT integrations is not new (Ertmer &
Ottenbreit-Leftwich, 2013). Promoting best practices and effective pedagogy are at the
very core of effective technology integration. Technology use must, first and foremost, be
designed to support learning goals. Thus, the best way to achieve ECT integration is by
shifting our focus from promoting technology integration to promoting technologyenabled learning, or a student-centered approach, aimed at preparing students for their
21st century careers (Ertmer & Ottenbreit-Leftwich, 2013).
Ertmer and Ottenbreit-Leftwich (2013) highly favored Jonassen s ision of
pedagogical change that states students use computers as cognitive partners to facilitate
authentic, higher order learning. Therefore, if the goal is pedagogical change, teachers
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should strive to engage students in the kinds of authentic inquiry-based, problem-solving
activities Jonassen envisioned by ensuring students interact with ECTs by learning about
technology as a subject, learning from technology as the delivery tool, and learning with
technology as a cognitive partner (Ertmer & Ottenbreit-Leftwich, 2013). With this
in en ion in mind, eachers m s

ie learning from he perspec i e of

erbs and

nouns. Teachers must consider the verbs of the learning rather than the nouns (or tools),
simply because tools continually change. The verbs of learning (e.g., understanding,
communicating, presenting, persuading) are unlikely to change for 21st century students
because these are the desired skills and abilities teachers want all students to have
(Ertmer & Ottenbreit-Leftwich, 2013). Unlike the verbs, the nouns/tools constantly
change as technology continues to evolve. By turning attention to the verbs of learning,
teachers may align more closely with what Jonassen urged us to do in 1996

to shift our

emphases from technological tools to pedagogical goals in both significant and impactful
ways (Ertmer & Ottenbreit-Leftwich, 2013).
Ertmer (1999) affirmed that teachers cannot predict the number, type, or order in
which they will encounter these barriers, but it can be guaranteed that they will
experience a wide range of them. The types of barriers teachers have and will likely
encounter varies based on the size of the school district, community, or other district and
classroom factors (Francom, 2016).
Summary
Numerous studies have investigated the barriers to ECT integration in education
(Bingimlas, 2009). Ottenbreit-Leftwich, Kopcha, and Ertmer (2018) stated that it is
difficult to look across studies and generate research-based recommendations for

44

addressing barriers and best practices to ECT integration when the research environments
greatly vary. Some studies have examined first-order barriers, such as time, school
culture, accessibility, and professional development and support, offering some solutions
to addressing these barriers (Ertmer, 1999; Francom, 2016; Hew & Brush, 2007; Kopcha,
2010; Ottenbreit-Leftwich et al., 2010; Tsai & Chai, 2012). Other studies have only
addressed second-order barriers s ch as he eacher s pedagogical and personal beliefs
and attitudes about ECTs (Ertmer, 1999; Ertmer 2005; Ertmer & Ottenbreit-Leftwich,
2013; Ertmer et. al, 2012; Hew & Brush, 2007; Hsu, 2017; Inan & Lowther, 2010;
Kreijns Van Acker, Vermeulen, & van Buuren, 2013). Despite having the knowledge of
and findings from various research studies, there is still a critical factor missing. Whether
i is a eacher s perspec i e, nders anding, or a i de o ard ECTs (second-order
barriers) or the existing first-order barriers of the learning environment, or a combination
of both barriers, the impact of these first- and second-order barriers is prohibiting
teachers from effortlessly integrating ECTs in their instructional practice and facilitating
an authentic, higher order learning environment.
Although teachers self-reported using ECTs to facilitate student learning, the
research overwhelmingly indicated that teachers struggle to integrate ECTs in their
instructional practice (Alkahtani, 2017). More importantly, as indicated by Lamb and
Weiner (2018), there is a need to not only refocus on middle school research but to focus
on the interactions in 1:1 middle schools. As stated by Townes (2016), it could take
approximately three years after the introduction of new educational technologies before
successful integration occurs in teaching and learning and educational transformation is
evident. This slow and inefficient adoption of ECTs is not only detrimental to students
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but also delays and in some cases might inhibit effective use of resources the school
districts and communities that have intensively invested in these technological
innovations.
The purpose of this is research study was to contribute to the existing body of
literature on the barriers to ECT integration by examining the first- and second-order
barriers reported by teachers in a 1:1 environment with the desired effect of identifying
the existing barriers in learning environment. Ultimately, the intention of the research
findings is to provide a foundation to begin the development of an effective ECT
integration framework for implementation that will endow teachers with the support,
training, knowledge, and wherewithal to equally balance all barriers to ECTs.
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CHAPTER THREE: METHODOLOGY
The purpose of this descriptive, comparative research study was to explore what
first- and second-order barriers to ECT integration are present in a 1:1 digital
environment as reported by middle school teachers. As indicated by Gall, Gall, and Borg
(2014), descriptive research gives information on business as usual, which is frequently
the initial phase in improving training practice. Descriptive research is intended to
describe the situation or phenomenon present; educators and researchers use descriptive
research as a first step to address educational issues (Gall et al., 2014). Descriptive
research designs can be either experimental, where a treatment or outcome is tested, or
nonexperimental, where one examines the relationships between variables. In this
research study, a nonexperimental approach was chosen because the 1:1 learning
environment already existed in the research sites. By selecting a nonexperimental
descriptive comparative research design, the research goal was to examine the differences
in the barriers, specifically first-order (extrinsic) and second-order (intrinsic) that teachers
report as inhibitors to their ability to integrate ECTs in their instructional approach in a
1:1 digital environment. Emphasizing Gall et al. s belief, b iden if ing he pre alence of
the problem, the school administration can utilize the research data to not only understand
the issue, but to also initiate a plan of action to improve integration through best practices
for technology integration in teaching and learning.
There are descriptive and inferential research questions guiding this study:
R1: What first-order barriers (i.e. planning time, administrative support, lack of training,
lack of access, school culture) do teachers experience as they integrate ECTs in a 1:1 digital
environment?
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R2: To what extent is there a difference in teacher demographics (teacher age group,
years of teaching experience, and level of education) relative to first-order barriers of planning
time, administrative support, lack of training, lack of access, and school culture as teachers
integrate ECTs in a 1:1 digital environment?
H01: There is no significant difference relative to teacher age group in the first-order
barriers of planning time, administrative support, lack of training, lack of access, school
culture as teachers integrate ECTs in a 1:1 digital environment.
HA1: There is a significant difference relative to teacher age group in the first-order
barriers of planning time, administrative support, lack of training, lack of access, and
school culture as teachers integrate ECTs in a 1:1 digital environment.
H02: There is no significant difference relative to years of teaching experience in the
first-order barriers of planning time, administrative support, lack of training, lack of
access, and school culture as teachers integrate ECTs in a 1:1 digital environment.
HA2: There is a significant difference relative to years of teaching experience in the firstorder barriers of planning time, administrative support, lack of training, lack of access,
and school culture as teachers integrate ECTs in a 1:1 digital environment.
H03: There is no significant difference relative to level of education in the first-order
barriers of planning time, administrative support, lack of training, lack of access, and
school culture as teachers integrate ECTs in a 1:1 digital environment.
HA3: There is a significant difference relative to level of education in the first-order
barriers of planning time, administrative support, lack of training, lack of access, and
school culture as teachers integrate ECTs in a 1:1 digital environment.
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R3: What second-order barriers (i.e. eachers pedagogical beliefs, efficac beliefs, and
perceived value) do teachers experience as they integrate ECTs in a 1:1 digital environment?
R4: To what extent is there a difference in teacher demographics (teacher age group, years of
teaching experience, and level of education) relative to second-order barriers of eachers
pedagogical beliefs, efficacy beliefs, and perceived value as teachers integrate ECTs in a 1:1
digital environment?
H04: There is no significant difference relative to teacher age group in the second-order
barrier of teachers pedagogical beliefs, efficac beliefs, and percei ed al e as teachers
integrate ECTs in a 1:1 digital environment.
HA4: There is a significant difference relative to teacher age group in the second-order
barrier of eachers pedagogical beliefs, efficacy beliefs, and perceived value as teachers
integrate ECTs in a 1:1 digital environment.
H05: There is no significant difference relative to years of teaching experience in the
second-order barrier of eachers pedagogical beliefs, efficac beliefs, and perceived
value as teachers integrate ECTs in a 1:1 digital environment.
HA5: There is a significant difference relative to years of teaching experience in the
second-order barrier of eachers pedagogical beliefs, efficac beliefs, and percei ed
value of technology as teachers.
H06: There is no significant difference relative to level of education in the second-order
barrier of eachers pedagogical beliefs, efficac beliefs, and percei ed al e of
technology as teachers integrate ECTs in a 1:1 digital environment.
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HA6: There is a significant difference relative to level of education in the second-order
barrier of eachers pedagogical beliefs, efficac beliefs, and percei ed al e of
technology as teachers integrate ECTs in a 1:1 digital environment.
Research Design
As previously noted, descriptive research is often used in educational research as
a method to address problems of practice by public and private organizations and even
serves as a catalyst for improvement (Gall et al., 2014). In a descriptive research design,
the research study aims to identify what is occurring in schools and can reveal the
prevalence of problems, opinions, and other phenomena across a defined population (Gall
et al., 2014). Hence, a quantitative, descriptive comparative research study was chosen as
the aim of this study to identify what teachers report as the first- and second-order
barriers to ECT integration in a 1:1 middle school digital learning environment.
The design was chosen because it can provide a snapshot of the thoughts,
feelings, and behaviors of middle school teachers (Stagnor, 2014) during the 2019-2020
school year. Moreover, descriptive research focuses on the existing conditions or
relationships and he par icipan s opinions and he ongoing processes and prac ices are
evident.
In descriptive research, survey designs can either be cross-sectional or
longitudinal. For the intent of this research study a cross-sectional survey design was
utilized. A cross-sectional survey design focuses on collecting data on current attitudes,
beliefs, opinions, and practices toward ECTs during the 2019-20 school year (Creswell &
Guetterman, 2018). Surveys, interviews, questionnaires, and observations are the types of
descriptive research designs. Surveys are the most popular and widely used method for
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collecting descriptive information in education (Creswell & Guetterman, 2018; Stagnor,
2014). As expressed by Gall et al. (2014), surveys, whether employed as standard
questionnaires, interviews, or paper-and-pencil tests, allow for a productive and
economical collection of descriptive research data. Considering this, data for this study
was gathered by means of an online survey adopted from previously used research
instruments. By employing an online survey, the data from the research pinpointed the
factors that teachers reported as the barriers to ECT integration in 1:1 digital learning
environments.
Setting
This research study examined the perceived first- and second-order barriers
experienced by teachers in 1:1 middle schools in municipal school districts. These
municipal school districts are part of collective suburban community located in the
southeastern area of the United States. As an aggregate of 4 different school districts, the
unified municipal school district community has a community population of
approximately 173,000 people. According to state report demographic data, the
municipal schools have a student enrollment of approximately 7,000 middle school
students and 300 full-time teaching faculty. Although these school districts service grades
K-12, only middle schools which primarily serve students in Grades 5-8 were examined
in this research study.
Although these municipal school districts have similar community demographics,
he con ras ing reasons g iding he ario s m nicipal school boards decisions abo

he

types of devices (i.e., Chromebooks, iPads, or MacBooks), LMSs, or digital curriculum
selected were beyond the scope of this research.
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Table 1
Comparisons of Municipal School Districts
District

Devices

User
Platform

Learning
Management
System (LMS)

Teacher
Training Model

Student

Teacher

Municipal
District A

Chromebooks

MacBook

G-Suite

Schoology

Train-the-trainer

Municipal
District B

iPads
MacBook

MacBook

Office 365

Thrivist

Train-the-trainer

Municipal
District C

iPads

iPads

Office 365

Schoology

Train-the-trainer

Municipal
District D

iPads

MacBook

Office 365

Thrivist

Train-the-trainer

As a result of being enrolled in a 1:1 digital school, each student is provided a district
assigned device (i.e., Chromebook, iPads, or MacBook) that operates on either Office
365 (Microsoft), MacOS (Apple), or G-Suite for Education (GAFE) platform. The
availability of digital curriculum varies by school district, from full immersion to limited
availability to one or two content areas. Teachers utilize learning management systems
(LMS), such as Schoology or Thrivist, as means to assign digital lessons and
assessments, send important class and school communications, and network with other
teachers. Students utilize the LMS to complete assignments, assessments, respond to
discussion posts, and work collaboratively with other students.
Despite having a multitude of resources available, the school administration
endorsed teacher autonomy when selecting ECT tools to integrate in their instruction.
Teachers are normally required to attend professional development training for
technology integration when a new technology resource is introduced for student
instruction. Whether full-day or specified time sessions, professional development can be
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conducted by the educational vendor or by implementing the train-the-trainer model,
whereby a specified individual has received the initial training to redeliver to the school
staff. Schools may have designated staff, such as a technology facilitator to provide
support and training on various ECT tools to use in teaching and learning.
On district learning days (an inser ice req iremen b

he s a e s depar men of

education), schools must offer professional development training opportunities to
teachers, but the decision about the training content is solely determined by the school
administration. That being the case, allotting time for ECT integration training may not
be a priority, or there might be a limited availability of training options. Teachers are
given the opportunity to utilize their professional judgment to determine what additional
self-training and learning is needed for ECT integration. Teachers can advocate for the
type of support, whether attending workshops or one-on-one support, needed to facilitate
their integration of technology in teaching and learning. However, ECT integration
becomes challenging when school administrators do not establish a clear expectation for
incorporating ECTs in teaching and learning. What is more, these administrative
expectations for integration vary on a school to school basis and is solely determined by
what school administrators envision as technology integration and how it should look like
in teaching and learning.
Participants
The researcher used purposive sampling methods. Certified teachers, classified as
full-time and part-time, from the municipal school districts serving Grades 5-8 were
recruited as participants. A purposive sample was selected with the specific motive to
understand phenomenon of the potential first- and second-order barriers present with
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technology integration in a 1:1 middle school setting. In most research cases, researchers
use surveys to sample a group from the population with the intention of using the data to
make generalizations about the population (Fowler, 2014). A purposive sample was used
in this study to specifically address the barriers present at the research sites.
In this research study, the participants were certified teachers who are employed
at a middle school in one of the municipal school districts. These certified teachers were
defined as those individuals who hold a valid teaching license issued by the state
department of education covering either K-6 education, K-8 education, or specific middle
school education content areas. According to state reported data, there are approximately
300 middle school teachers (full-time and part-time) on the current teaching staff within
the researched municipal communities. The researcher gathered teacher demographic
information, such as age, gender, years of teaching experience, education, and teacher
certification(s), from the survey administered to the participants.
As indicated by Fowler (2014), for survey research designs there is not a
conclusive answer about how enormous an example ought to be for any given study.
Having an adequate sample size tends to help reduce sampling errors and biases
(Taherdoost, 2017). In some cases, surveying a large sample can be a time-consuming
and expensive process (Fowler, 2014; Pazzaglia, Stafford, & Rodriguez, 2016;
Taherdoost, 2017). For this research study, the targeted population was certified teachers,
ho hold a leas a bachelor s degree and a eaching cer ifica ion and ork a a middle
school in the municipal school districts. With a power level of .80 and an alpha of .05, the
adequate sample size was 98 participants.
Data Collection Instruments
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In this study, the researcher administered an online survey (See Appendix A) to
the participants. The survey was adapted from previous literature based on barriers to
technology integration (Ertmer, 1999; Francom, 2016; Hew & Brush, 2007; Kopcha,
2012; Rizhaupt, Dawson & Cavanaugh, 2012). The survey instrument for this research
study has been adapted from previous studies, and the surveyors were contacted to
receive permission to use their survey instrument with minor modifications. Authors of
the Technology Use Among K-12 Teachers S r e ins r men and he Teacher s Beliefs
Regarding Technology Use Survey (TBTUS) provided written permission to use and
modify these survey instruments (See Appendix C and Appendix D). Minor
modifications to the survey instruments, from the aforementioned research studies, were
performed by the researcher to effectively address the research questions for this research
study. As reported by Conrad and Schober (n.d.), providing clarification to survey
participants can increase survey responses. The modifications of the survey questions
were designed o pro ide clari
he erm echnolog

o he par icipan s b replacing he ord s s em with

as related to research focus. For example, a survey question might

have previously stated, I am confident I can use this system as an effective teaching
ool or I am e pec ed o se this system o s ppor co rse objec i es and was changed
to I am confident I can use technology as an effec i e eaching ool or I am e pec ed
to use technology to support course objectives. Al ho gh here are changes o he s r e
instrument, these changes were minimal and solely for purposes of assuring the language
is appropriate for the intended audience.
Technology use among K-12 teachers. The Technology Use Among K-12
Teacher questionnaire is a survey instrument derived from the literature that focused on
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student-centered learning with technology (An & Reigeluth, 2012; Reigeluth & Karnopp,
2013; Reigeluth, Beatty, & Meyers, 2016) and barriers to technology integration (Ertmer
1999; Hew & Brush, 2007; Kopcha, 2012; Ritzhaupt et al., 2012). Francom (2016)
developed his research survey instrument questions from the previous validated
instruments implemented by Kopcha (2012) and Ritzhaupt et al., (2012). Created in 2016,
the survey questions were categorized as follows: (a) eight questions on available
technology tools in the classroom; (b) nine questions about student-centered technology
integration in the classroom; and (c)18 questions about barriers to technology integration:
accessibility, training, administration support, planning and beliefs. Considering this
study focused on the barriers to ECT integrations, questions 31-48 were utilized and were
developed using a Likert scale ranging from Strongly Agree o Strongly Disagree .
Francom (2016) stated that the questions addressing barriers repor ed a Cronbach s alpha
of 𝛼=.56 for access to technology tools and resources, 𝛼=.672 for administrative support,
𝛼=.789 for technology training and support, 𝛼=.711 for time to plan and preparing, and
𝛼=.638 about beliefs about the importance and usefulness of technology tools and
resources. Although some areas of the barriers section were less than the 𝛼=.7 reliability
measure, the overall barriers section reported a reliability measure of 𝛼=.792.
Teache

beliefs regarding technology use survey (TBTUS). The TBTUS is

an ins r men designed o e amine eachers beliefs regarding echnolog

se. Composed

of 54 question items, the survey has three components that encompass the eacher s
pedagogical beliefs, self-efficacy beliefs for using technology, and beliefs about the
perceived value of computers for instructional purposes (Park & Ertmer, 2008). Based on
a 7-point Likert Scale, the items range from 1-Completely Disagree to 7-Completely
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Agree. The survey items measuring teacher pedagogical beliefs (#1-35), self-efficacy
(#36-42), and beliefs about the perceived value of computers for instruction (#43-54)
were used to develop the survey instrument for this study. The questions addressing
teacher self-efficacy had a Cronbach alpha reliability coefficient of .97 and .95 during its
pre-and post-test (Park & Ertmer, 2008). Likewise, the questions measuring teacher
perceived value of technology beliefs had a Cronbach alpha reliability coefficient of .82
and .91 during its pre-and post-test (Park & Ertmer, 2008). Conversely, the questions
measuring teacher pedagogical beliefs reliability coefficient was somewhat low on the
pretest (.56 to .74) and the post-survey was acceptable ranging from .72 to .88 (Park &
Ertmer, 2008).
Both the Technology Use Among K-12 Teachers and TBTUS have been used in
research studies addressing first- and second-order barriers to technology integration. For
this research study, questions from the aforementioned survey instruments were adapted
and a minor adjustment was made to survey questions to sufficiently address the research
questions. Each question will have a Likert scale score between 1-7, where 1 =
Completely Disagree and 7 = Completely Agree. The survey instrument for this research
study was designed as follows: (a) the second-order barriers are addressed by questions
1-13 (self- efficacy (#1-6); (b) pedagogical beliefs (#7-12) and perceived value (#13-18)
and first-order barriers are addressed by the following questions: time (#19-21); (c)
administrative support (#22-27), technology training and support (#28-32), (d)
accessibility (#33-36); and (e) school culture (#37-40). The survey was administered
online to the participants via Google Forms which allowed participants to respond
indicating their amount of agreement with the items asked. See Table 2.
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Table 2
Relation of Research Question to Theory and Data Source
Research Question
RQ 1: What first-order barriers
(i.e. planning time, administrative
support, lack of training, lack of
access, school culture) do teachers
experience as they integrate ECTs
in a 1:1 digital environment?

Theory/
Literature
Constructivism/
Er mer s firs and secondorder barriers

Data Source
Technology Use Among K-12 Teachers
(Appendix A)
1. Time (Questions #19-21)
2. Administrative Support (Questions
#22-27)
3. Technology Support and Training
(Questions #28-32)
4. Accessibility (Questions #33-36)
5. Planning, Sharing and Collaborating
(School Culture) (Questions #37-40)

RQ 2: To what extent is there a
difference in teacher
demographics (teacher age group,
years of teaching experience and
level of education) relative to the
first-order barriers of planning
time, administrative support, lack
of training, lack of access, and
school culture regarding ECT
integration in a 1:1 digital
environment?

Constructivism/
Er mer s firstand secondorder barriers

MANOVA Data Analysis from survey data
responses from Sections 3 - 7
1. Time (Questions #19-21)
2. Administrative Support
(Questions #22-27)
3. Technology Support and Training
(Questions #28-32)
4. Accessibility (Questions #33-36)
5. Planning, Sharing and Collaborating
(School Culture) (Questions #37-40)

RQ3: What second-order barriers
( eachers pedagogical beliefs and
efficacy beliefs) do teachers
experience as they integrate ECTs
in a 1:1 digital environment?

Constructivism/
Er mer s firs and secondorder barriers

RQ4: To what extent is there a
difference in teacher
demographics (teacher age group,
years of teaching experience, and
level of education) relative to
second-order barriers of eachers
pedagogical beliefs and efficacy
beliefs as teachers integrate ECTs
in a 1:1 digital environment?

Constructivism/
Er mer s firs and secondorder barriers

Teacher s Beliefs Regarding Technolog Use
Survey (TBTUS) (Appendix A) Survey
(Questions 1-13)
1. Teacher Self-Efficacy (Questions # 1-6)
2. Teacher Pedagogical Belief (Questions
# 7-12)
3. Teacher Perceived Value (Questions #
13-18)
MANOVA Data Analysis from survey data
responses from Sections 1-2
1. Teacher Self-Efficacy (Questions # 1-6)
2. Teacher Pedagogical Belief (Questions
# 7-13)
3. Teacher Perceived Value (Questions #
13-18)

58

Data Collection Procedures
Prior to the beginning of this research study, the researcher submitted a written
request seeking to conduct research to the designated department or individual necessary
in each municipal school district. Upon receiving the school district's
consent, IRB approval was sought from the University of Memphis Institutional Review
Board (IRB). Upon receiving IRB approval, all appropriate documents were placed on
file in a secure location for this study which included: (a) description of the study; (b)
participant consent form; (c) copy of the survey instrument; (d) approval letters from
participating research sites; and (e) the IRB s approval letter.
As previously noted, this descriptive research study used an online survey as the
method to collect participant data. The first step in this research design was to administer
the online survey. To initiate this research study, the researcher met with or emailed the
school s adminis ra or o disc ss he research s d

ha would be performed and

provided the administrator with a copy of the research consent form and data collection
procedures that were to be followed during the study. Prior to administering the survey,
the email addresses of potential participants were accumulated from their school
websites. The researcher hen con ac ed he school dis ric s h man reso rces depar men
or administrative offices to verify the number of possible participants at each research
site. Additionally, as a stipulation of completing this research study, one research site
mandated all survey communications be sent from their administrative office; however,
for other school districts, direct communication from the researcher was permitted. A
recruitment e-mail was sent to the potential participants notifying them of this research
study, its purpose, and to ask for their voluntary participation in this research study. The
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link to the Google Form survey was included in the recruitment email. Before starting the
survey, participants were obligated to view an electronic consent form which provided
the participants with an overview of the purpose of the survey, directions for completion,
and a statement advising that submission of the survey indicated consent and approval for
use in this research study. If a participant did not provide consent to participate, they
were redirected o he hank o s a emen and were not allowed to view any survey
questions. The researcher monitored the completion rate of the survey and sent additional
email reminders thanking those respondents. As well, scheduled weekly reminders were
sent to participants who had not responded asking for participation and requesting
completion. Email reminders were sent weekly during the anticipated four week survey
window. Since the participant response rate was low, the researcher extended the
collection window, and he school s adminis ra or was contacted to solicit assistance with
increasing participant response rates.
Data Analysis
The data gathered from the online survey was used to determine what teachers
reported as the first- and second-order barriers to ECT integration in a 1:1 digital middle
school. A Google Form was used to gather the online survey data which was uploaded
into the IBM SPSS System (Version 24) for analysis. Research Questions 1 through 4
were answered with descriptive statistics. Scores for each variable of interest were
computed by calculating the mean responses for each subscale. The survey is a Likert
type instrument with responses ranging from 1 (strongly disagree) to 7 (strongly agree).
Results were reported with means and standard deviations for each subscale.
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Research Questions 2 and 4 (Hypotheses 1 and 4) were tested simultaneously with
one MANOVA. The independent variable was age group separated into categories
depending on the distribution of the data. The dependent variables were the seven
subscales on the survey instrument, planning time (Research Question 2/ Hypothesis 1),
administrative support (Research Question 2/ Hypothesis 1), lack of training (Research
Question 2/ Hypothesis 1), lack of access (Research Question 2 / Hypothesis 1),
pedagogical beliefs (Research Question 4/ Hypothesis 4), efficacy beliefs (Research
Question 4/ Hypothesis 4), perceived value (Research Question 4/ Hypothesis 4) and
school culture (Research Question 2/ Hypothesis 1).
Similarly, a second simultaneous MANOVA test was computed for Research
Questions 2 and 4 to address Hypotheses 2 and 5 (years of teaching) and Hypotheses 3
and 6 (level of education). The independent variables were years of teaching experience
and level of education which were separated into categories depending on the distribution
of the data. The dependent variables were the seven subscales on the survey instrument,
planning time (Research Question 2/Hypothesis 2), administrative support (Research
Question 2/ Hypothesis 2), lack of training (Research Question 2/ Hypothesis 2), lack of
access (Research Question 2/ Hypothesis 2), pedagogical beliefs (Research Question 4/
Hypothesis 4), efficacy beliefs (Research Question 4/ Hypothesis 4), perceived value
(Research Question 4/ Hypothesis 4), and school culture (Research Question 2/
Hypothesis 2). See Table 3.
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Table 3
Hypotheses, Independent/Dependent Variables, and Scales of Measurement
Hypothesis

Independent Variable/ Scale
of Measurement

Dependent Variable/ Scale of
Measurement

H01: There is no significant
difference relative to teacher
age group in the first-order
barrier of planning time as
teachers integrate ECTs in a
1:1 digital environment.1

Age group/Ordinal

Planning time/Interval

H02: There is no significant
difference relative to years of
teaching experience in the
first-order barrier of planning
time as teachers integrate
ECTs in a 1:1 digital
environment.2
H03: There is no significant
difference relative to level of
education in the first-order
barrier of planning time as
teachers integrate ECTs in a
1:1 digital environment.2

Years of teaching
experience/Ordinal

Planning time/Interval

Level of education/Ordinal

Planning time/Interval

H04: There is no significant
difference relative to teacher
age group in the first-order
barrier of administrative
support as teachers integrate
ECTs in a 1:1 digital
environment.1

Age group/Ordinal

Administrative

H07: There is no significant
difference relative to teacher
age group in the first-order
barrier of lack of training as
teachers integrate ECTs in a
1:1 digital environment.1

Age group/Ordinal

Lack of training/Interval

H08: There is no significant
difference relative to years of
teaching experience in the
first-order barrier of lack of
training as teachers integrate
ECTs in a 1:1 digital
environment.2

Years of teaching

Lack of training/Interval

support/Interval

experience/Ordinal
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Table 3 (Continued)
Hypothesis

Independent Variable/Scale

Dependent Variable/Scale of

of Measurement

Measurement

H09: There is no significant
difference relative to level of
education in the first-order
barrier of lack of training as
teachers integrate ECTs in a
1:1 digital environment.2

Level of education/Ordinal

Lack of training/Interval

H010: There is no significant
difference relative to teacher
age group in the first-order
barrier of lack of accessibility
as teachers integrate ECTs in
a 1:1 digital environment.1

Age group/Ordinal

Lack of access/Interval

H011: There is no significant
difference relative to years of
teaching experience in the
first-order barrier of lack of
accessibility as teachers
integrate ECTs in a 1:1 digital
environment.2

Years of teaching

Lack of access/Interval

experience/Ordinal

H012: There is no significant
difference relative to level of
education in the first-order
barrier of lack of accessibility
as teachers integrate ECTs in
a 1:1 digital environment.2

Level of education/Ordinal

Lack of access/Interval

H013: There is no significant
difference relative to teacher
age group in the second-order
barrier of eachers
pedagogical beliefs as
teachers integrate ECTs in a
1:1 digital environment.1

Age group/Ordinal

Pedagogical beliefs/Interval

H014: There is no significant
difference relative to years of
teaching experience in the
second-order barrier of
eachers pedagogical beliefs
as teachers integrate ECTs in
a 1:1 digital environment.2

Years of teaching

Pedagogical beliefs/Interval

experience/Ordinal
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Table 3 (Continued)
Hypothesis

Independent Variable/Scale of
Measurement
Level of education/Ordinal

Dependent Variable/Scale of
Measurement
Pedagogical beliefs/Interval

H016: There is no significant
difference relative to teacher
age group in the second-order
barrier of eachers efficac
beliefs as teachers integrate
ECTs in a 1:1 digital
environment.1

Age group/Ordinal

Efficacy beliefs/Interval

H017: There is no significant
difference relative to years of
teaching experience in the
second-order barrier of
eachers efficac beliefs as
teachers integrate ECTs in a
1:1 digital environment.2

Years of teaching

Efficacy beliefs/Interval

H015: There is no significant
difference relative to level of
education in the second-order
barrier of eachers
pedagogical beliefs as
teachers integrate ECTs in a
1:1 digital environment.2

experience/Ordinal

H018: There is no significant
difference relative to level of
education in the second-order
barrier of eachers efficac
beliefs as teachers integrate
ECTs in a 1:1 digital
environment.2

Level of education/Ordinal

Efficacy beliefs/Interval

H019: There is no significant
difference relative to teacher
age group in the second-order
barrier of eachers perceived
value of technology as
teachers integrate ECTs in a
1:1 digital environment.1

Age group/Ordinal

Perceived value/Interval
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Table 3 (Continued)
Hypothesis

Independent Variable/Scale
of Measurement
Years of teaching experience
/Ordinal

Dependent Variable/Scale of
Measurement
Perceived value/Interval

H021: There is no significant
difference relative to level of
education in the second-order
barrier of eachers perceived
value of technology as
teachers integrate ECTs in a
1:1 digital environment.2

Level of education/Ordinal

Perceived value /Interval

H022: There is no significant
difference relative to teacher
age group in the first-order
barrier of eachers school
culture as teachers integrate
ECTs in a 1:1 digital
environment.1

Age group/Ordinal

School culture/Interval

H023: There is no significant
difference relative to years of
teaching experience in the
first-order barrier of eachers
school culture as teachers
integrate ECTs in a 1:1 digital
environment.2

Years of teaching

School culture/Interval

H020: There is no significant
difference relative to years of
teaching experience in the
second-order barrier of
eachers perceived value as
teachers integrate ECTs in a
1:1 digital environment.2

H024: There is no significant
difference relative to years of
teaching experience in the
first-order barrier of eachers
school culture as teachers
integrate ECTs in a 1:1 digital
environment.2

experience/Ordinal

Level of education/Ordinal

School culture/Interval

Note. Required Statistical Tests: 1=MANOVA (These hypotheses will be tested simultaneously
with this MANOVA), 2=MANOVA (These hypotheses will be tested simultaneously with this
MANOVA.)
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Power Analysis
An a priori power analysis was conducted with G*Power 3.1.9.4. G*Power
provides flexibility in computing the required sample size because it allows the
researcher to choose the specific parameters to enter as appropriate. The first parameter
were the specific statistical tests. MANOVA was used. The second parameter was the
effect size. Effect size is a standardized way of quantifying a difference. Effect sizes are
classified as small, medium, or large (Cohen, 1977). Considering that the accessible
population was approximately 300 teachers, a medium effect size (f2 = .16) was
calculated by the researcher. The third parameter was the alpha level. The alpha level is
the value at which the null hypothesis will be rejected assuming that the null hypothesis
is true. In social sciences, the alpha level is p < .05 (Brace, Kemp, & Snelgar, 2013). The
fourth parameter was power level. Power level refers to the degree of confidence one can
have in the obtained results. The minimum acceptable power level is .80 (Brace et al.,
2013). Based on the accessible population, the minimum power level of .80 was selected.
Each MANOVA had two groups of participants, which was the fifth parameter. The sixth
parameter was the number of response variables. Response variables are dependent
variables. There were seven dependent variables. Based on the aforementioned
parameters, a sample size of 98 was required. Statistical power increases as the sample
size increases. This is illustrated in Figure 1.
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Figure 1. Required Sample Size
Limitations & Ethical Issues
For this descriptive comparative research study, the most important limitation
relates to the research site. A limitation for this research study was the self-reporting of
the participants completing the survey. Teachers taking the survey have responded in the
affirmative and provided responses indicating certain actions occurred or specified
certain beliefs. In actuality, the perceptions, beliefs, and actions of the teacher when it
comes to ECT integration could have been different from responses. To minimize
response bias, the researcher expressed to the participants to be completely honest in their
responses and assured them their responses would remain anonymous. By administering
the survey online, some participants may have experienced difficulty due to limited
technology skills. It was an assumption that the teachers working in these municipal
school districts possessed at minimum a basic level of technology proficiency. A lack of
responses could have been he res l of a eacher s inabili

o opera e he echnolog

proficiently. In other instances, participants may simply choose not to respond or
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intentionally omit questions. Intentional omission of questions, also known as
nonignorable response, can present a serious concern. Regardless of the form of
nonresponse or nonignorable responses, the researcher identified the most appropriate
method to address these matters.
Fowler (2014) stated that nonresponse can be addressed by performing the
following actions: (a) designing a good survey instrument; (b) sending repeated
reminders; (c) making communication identifiable; and (d) using financial incentives. To
minimize nonresponse bias and to ensure responses are gathered from all potential
participants, it was imperative to make accessing and completing the online survey as
seamless as possible and to use simplistic language in the design of the survey questions.
Non-ignorable responses due to omission of survey items or participants not completing
of all survey items can be addressed by designing a brief and explicit survey instrument
or the researcher can opt to eliminate data responses that are incomplete. Most
importantly, the research study indubitably followed the designed research plan as
outlined and strictly adhered to the research guidelines within the study to avoid potential
conflicts of interest. The researcher was honest with all participants involved in the study
and provided the participants with a transparent explanation of the benefits of the
research study. All research data were kept in a secure, password-protected location that
is only accessible to the researcher and will be kept for a minimum period of 3 years as
required for by United S a es federal regulations or longer as determined by the IRB
panel of the University of Memphis.
Subjectives
As previously mentioned, the researcher has been involved with ECT integration
at the school level at one of the research sites. The researcher has provided technology
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training and support to both large and small school districts for approximately seven
years, whereby the last four years have been spent directly supporting 1:1 digital schools.
Explicitly, the researcher has extensively trained and supported eachers in egra ion of
digital curriculums and ECT tools used to support and provide authentic learning
experiences for students. Through these interactions, the researcher observed and
developed the opinion that there are multiple factors affecting technology integration.
Each of these factors played a significant role in successes and failures of 1:1 initiatives.
Some of the integration factors that are considered the most significant factors are
administrative support, teacher buy-in, training, and support. For instance, the school
administrator is considered the leader of the school, who establishes the tone of the
school culture. Their positive support of technology integration and their clearly
articulated vision of technology integration in teaching and learning is critical to it overall
success (Weng & Tang, 2014). In other words, school leadership must be an exemplar of
the technology innovations they expect to see.
It cannot be expressed enough that teachers must buy-in to school-based
initiatives. From he researcher s experience, there have been teachers who have taken
technological tools provided and risen to the challenge because they understood and
embraced the potential influence technology could have on student learning. However,
there have been other teachers who have not been as successful. A lot of these failures
can be attributed to the support provided and lack of expectations and accountability. As
well, if teachers are not comfortable to with change, such as with technology integration,
there is little use or acceptance as proven through various research (Ertmer & OttenbreitLeftwich, 2010; Ertmer et al, 2012). Equally important is the training and support needed
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for effective technology integration. Just as teachers model learning for their students,
these teachers need effective integration to be modeled for them. Teachers must be
accepting of the professional training and support offered and understanding that this type
of instructional coaching is a part of being a reflective practitioner and cognizant of
current educational trends. Additionally, actively engaging in continuous self-directed
learning opportunities and communities of practice can help advance the goal of
technology integration in teaching and learning. Ultimately, this all begins with a
eacher s b

-in.

In short, addressing the misconceptions of ECT integration, providing a clear
explanation, and modeling examples of how to use these tools are critical to the overall
success of ECT integration. By identifying and addressing the barriers inhibiting ECT
integration, the researcher believes appropriate design plans and future professional
development can be developed to create a culture more accepting of ECT tool and usage.
Summary
In summary, this chapter addressed the research design used for this study, a
descriptive comparative research design. Equally important, information about the
research sites and participants was described in detail. Research data were collected using
an online survey method for data collection. Focusing on the data analysis, the data from
survey were analyzed using descriptive statistics to identify teacher-reported first- and
second-order barriers. Most importantly, the bias, limitations, and ethical issues were not
only stated, but also integrated in the design and throughout the data collection and
analysis phases.
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CHAPTER FOUR: RESULTS
Introduction
The purpose of this descriptive comparative study was to examine the first- and
second-order barriers repor ed as impedimen s o he eachers in egra ion of Ed ca ional
Communities Technologies (ECTs) in 1:1 digital learning environments as reported by
middle school teachers. Understanding the first- and second-order barriers inhibiting
technology integration is important to the overall acceptance and use of ECTs in
education. Schools are lagging behind the expectation of ECT technology integration in
teaching and learning as a result of either first-order barriers, or second-order barriers, or
a combination of both (Bebell & Kay, 2010; Organization for Economic Cooperation and
Development [OECD]; 2015; Project RED (2017). The research questions and
hypotheses were as follows:
R1: What first-order barriers (i.e. planning time, administrative support, lack of training,
lack of access, school culture) do teachers experience as they integrate ECTs in a 1:1 digital
environment?
R2: To what extent is there a difference in teacher demographics (teacher age group,
years of teaching experience, and level of education) relative to first-order barriers of planning
time, administrative support, lack of training, lack of access, and school culture as teachers
integrate ECTs in a 1:1 digital environment?
H01: There is no significant difference relative to teacher age group in the first-order
barriers of planning time, administrative support, lack of training, lack of access, school
culture as teachers integrate ECTs in a 1:1 digital environment.
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HA1: There is a significant difference relative to teacher age group in the first-order
barriers of planning time, administrative support, lack of training, lack of access, and
school culture as teachers integrate ECTs in a 1:1 digital environment.
H02: There is no significant difference relative to years of teaching experience in the firstorder barriers of planning time, administrative support, lack of training, lack of access,
and school culture as teachers integrate ECTs in a 1:1 digital environment.
HA2: There is a significant difference relative to years of teaching experience in the firstorder barriers of planning time, administrative support, lack of training, lack of access,
and school culture as teachers integrate ECTs in a 1:1 digital environment.
H03: There is no significant difference relative to level of education in the first-order
barriers of planning time, administrative support, lack of training, lack of access, and
school culture as teachers integrate ECTs in a 1:1 digital environment.
HA3: There is a significant difference relative to level of education in the first-order
barriers of planning time, administrative support, lack of training, lack of access, and
school culture as teachers integrate ECTs in a 1:1 digital environment
R3: What second-order barriers (i.e. eachers pedagogical beliefs, self-efficacy beliefs,
and perceived value of technology) do teachers experience as they integrate ECTs in a 1:1 digital
environment?
R4: To what extent is there a difference in teacher demographics (teacher age group,
years of teaching experience, and level of education) relative to second-order barriers of
eachers pedagogical beliefs, self-efficacy beliefs, and perceived value of technology as teachers
integrate ECTs in a 1:1 digital environment?

72

H04: There is no significant difference relative to teacher age group in the second-order
barrier of eachers pedagogical beliefs, self-efficacy beliefs, and perceived value of
technology as teachers integrate ECTs in a 1:1 digital environment.
HA4: There is a significant difference relative to teacher age group in the second-order
barrier of eachers pedagogical beliefs, self-efficacy beliefs, and perceived value of
technology as teachers integrate ECTs in a 1:1 digital environment.
H05: There is no significant difference relative to years of teaching experience in the
second-order barrier of eachers pedagogical beliefs, self-efficacy beliefs, and perceived
value of technology of technology as teachers integrate ECTs in a 1:1 digital
environment.
HA5: There is a significant difference relative to years of teaching experience in the
second-order barrier of eachers pedagogical beliefs, self-efficacy beliefs, and perceived
value of technology as teachers.
H06: There is no significant difference relative to level of education in the second-order
barrier of eachers pedagogical beliefs, self-efficacy beliefs, and perceived value of
technology as teachers integrate ECTs in a 1:1 digital environment.
HA6: There is a significant difference relative to level of education in the second-order
barrier of eachers pedagogical beliefs, self-efficacy beliefs, and perceived value of
technology as teachers integrate ECTs in a 1:1 digital environment.
Chapter four is organized into sections regarding data preparation, sample
demographics, reliability analyses, descriptive statistics, data screening, research
question/ hypothesis testing, and a summary of the results. Data were analyzed with
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SPSS 23 for Windows. The following section provides a discussion of the data
preparation.
Data Preparation
The raw data from 99 respondents were exported from Google Spreadsheet to
Microsoft Excel and then imported from Microsoft Excel into SPSS in the text format.
Therefore, in SPSS the variables were automatically coded as string variables with the
exception of participant birth year and the year participants began teaching. One
participant did not give consent to participate in the study and did not complete the
survey, and that participant was excluded, which left a sample size of 98 from the 300
distributed emails and participant response rate of 33%. The items were initially
unnumbered in SPSS but were subsequently numbered chronologically. The variable
age

as comp ed b s b rac ing each par icipan s ear of bir h from 2019. The

ariable

ears of eaching e perience

as comp ed b s b rac ing he ear each

participant began teaching from 2019. Text values on the instrument were recoded to
numerical values. The dependent variables were then computed.
Sample Demographics
Recruited participants (n = 98) consisted of certified teachers, classified as fulltime and part-time, from the municipal school districts serving Grades 5 through 8. There
were more female respondents (84.7%, n = 83) than male respondents (15.3%, n = 15).
Regarding ethnicity, 83.7% (n = 82) were Caucasian, 12.2% (n = 12) were African
American, 3.1% (n = 3) were Hispanic American, and 1.0% (n = 1) were Asian
American. Regarding age groups, 56.1% (n = 55) were 24-42 years of age and 43.9% (n
= 43) were 43-60 years of age. There was an equal distribution of teaching experience
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among educators with 0-12 years of experience (50.0%, n = 49) and those with 13-32
years of experience (50.0%, n = 49). Most teachers (67.3%, n = 66) had graduate degrees,
whereas 32.7% (n = 32) had baccalaureates. See Table 4.
Table 4
Sample Demographics
Variable
Gender

Description
Female
Male
Total

n
83
15
98

%
84.7
15.3
100.0

Ethnicity

African American
Asian American
Caucasian
Hispanic American
Total

12
1
82
3
98

12.2
1.0
83.7
3.1
100.0

Age Group

24-42
43-60
Total

55
43
98

56.1
43.9
100.0

Teaching Experience

0-12 Years
13-32 Years
Total

49
49
98

50.0
50.0
100.0

Educational Attainment

Bachelor's Degree
Master's Degree or Higher
Total

32
66
98

32.7
67.3
100.0

The largest group of educators (22.4%, n = 22) was currently teaching the 7th
grade. The second largest group (20.4%, n = 20) was currently teaching the 6th, 7th, and
8th grades. The third largest group of teachers (19.4%, n = 19) was currently teaching the
6th grade. Current grade level taught is presented in Table 5.
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Table 5
Current Grade Level Taught
Current Grade Level Taught
5th
5th, 6th, 7th
5th, 6th, 7th, 8th
6th
6th, 7th
6th, 7th, 8th
7th
7th, 8th
8th
Total

n
7
1
6
19
6
20
22
4
13
98

%
7.1
1.0
6.1
19.4
6.1
20.4
22.4
4.1
13.3
100.0

Regarding current subjects taught, the largest group of teachers (38.8%, n = 38)
was teaching STEM courses. The second largest group of teachers (22.4%, n = 22) was
teaching English/Language Arts. The third largest group of respondents (9.2%, n = 9)
was teaching Social Studies. Current subject is presented in Table 6.
Table 6
Current Subject Taught
Current Subject Taught
Academic Exploration
District Technology Leader
English/Language Arts

n
2
1
22

%
2.0
1.0
22.4

Valid %
2.1
1.1
23.4

ESL
Fine Arts (Music, Band, Orchestra)
Functional Skills
Guidance and Counseling

2
4
1
2

2.0
4.1
1.0
2.0

2.1
4.3
1.1
2.1

MAPS (Music, Art, Physical Education)
Marketing

6
1

6.1
1.0

6.4
1.1
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Social Studies
Table 6 (Continued)

9

9.2

9.6

Current Subject Taught
Spanish
Special Education
STEM
Total
Not Answered
Total

n
4
2
38
94
4
98

%
4.1
2.0
38.8
95.9
4.1
100.0

Valid %
4.3
2.1
40.4
100.0

The most frequent type of teacher devices used by respondents included the
MacBook (Air or Pro;84.7%, n = 83). This was followed by the MacBook and iPad
(11.2%, n = 11) and the iPad (4.1%, n = 4) respectively. Type of teacher device is
presented in Table 7.
Table 7
Type of Teacher Device
Teacher Device
Both iPad & MacBook
iPad
MacBook (Air or Pro)
Total

n
11
4
83
98

%
11.2
4.1
84.7
100.0

Teachers reported that the most frequent type of student device was the iPad
(36.7%, n = 36). The second most frequent type of student device was the Chromebook
(33.7%, n = 33) followed by the MacBook (Air or Pro; 28.6%, n = 28). Type of student
device is presented in Table 8.
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Table 8
Type of Student Device
Student Device
Chromebook
iPad
MacBook (Air or Pro)
MacBook and iPad
Total

n
33
36
28
1
98

%
33.7
36.7
28.6
1.0
100.0

Teachers were asked how often they used technology in their instruction. Most
(89.8%, n = 88) used technology on most days. However, 5.1% (n = 5) used technology
at least once a week, and 4.1% (n = 4) used technology at least once a month. Frequency
of technology use is presented in Table 9.
Table 9
Frequency of Technology Use in Instruction
Frequency of Technology Use
At least once a month
At least once a week
Never
On most days
Total

n
4
5
1
88
98

%
4.1
5.1
1.0
89.8
100.0

Educators were asked where the sharing of their experiences and ideas for
technology integration with other teachers normally took place at their schools in the 1:1
learning environment. The largest group of teachers (52.1%, n = 76) reported that they
shared their ideas and experiences informally during the day, whereas 12.3% (n = 18)
reported that they shared their experiences through formal peer mentoring/ coaching.
Methods of frequency of idea-sharing are presented in Table 10.
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Table 10
Methods and Frequency of Idea/Experience Sharing
Methods and Frequency
Formal peer mentoring/coaching
Informally during the day
More formally, for example in a PD sessions or school staff meeting
Total

n
18
76
52
146

%
12.3
52.1
35.6
100.0

Note. Some participants selected more than one category option.

Forty-four percent (n = 43) of respondents used a technology integration model
within the last year to support technology integration, whereas 53% (n = 52) did not, and
3% (n = 3) did not answer the question. Most participants (61.2%, n = 60) were
introduced or received professional development on a technology integration model,
whereas 38.8% (n = 38) did not.
Reliability Analysis
The reliability of the variables of interest was tested with Cronbach s alpha. Prior
to beginning data analysis, the reliability coefficients reported b

he Teachers Beliefs

regarding Technology Use Survey (TBTUS) ,which measured second-order barriers,
were pedagogical beliefs (pretest:

= .56 to .74; posttest:

= .72 to .84), self-efficacy

beliefs (pretest:

= .97; posttest:

= .95), and perceived value of technology (pretest:

= .82; posttest:

= .91) and the reliability coefficients for the Technology Use Among K-

12 Teachers Survey, which measured first-order barriers, were reported as access ( =
.560), administrative support ( = .672), technology training and support ( = .789), and
planning time ( = .711), with an overall reliability coefficient ( = .792). Comparatively
in the research study, the reliabili

coefficien s ranged from poor ( = .50) for

accessibility to excellent for teacher self-efficac ( = .95) and eacher pedagogical
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beliefs ( = .92). I sho ld be no ed, ho e er, ha adj s ments to some of the items were
necessary to improve the reliability. For instance, planning time initially had a negative
reliability of -.87. This suggested that one or more items needed to be reverse-coded. An
inter-item analysis was conducted, and it was determined that item #19 needed to be
reverse-coded. This impro ed he reliabili

o accep able ( = .73). Adminis ra i e

support had an initial reliability of .47, which is unacceptable (DeVellis, 2012). An interitem analysis was conducted, and it was determined that item #23 needed to be deleted.
This improved the reliability score to acceptable 𝑎 = .74 . Accessibility had an initial
reliabili

of naccep able ( = .25). An in er-item analysis was conducted, and it was

determined that item #36 needed to be reverse-coded. This improved the reliability from
naccep able o poor ( = .50). Reliabili

coefficien s are presen ed in Table 11.

Table 11
Reliability Coefficients
Variable

N of Items

Cronbach s alpha

Teacher Self-Efficacy

6

.95

Excellent

Teacher Pedagogical Beliefs

6

.92

Excellent

Teacher Perceived Value

6

.77

Acceptable

Planning Time

3

.73

Acceptable

Administrative Support

5*

.74

Acceptable

Technology Support & Training

5

.86

Good

Accessibility

4

.50

Poor

School Culture

4

.72

Acceptable

Note. Item #23 deleted to improve reliability
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Interpretation

Descriptive Statistics
Scores for the variables of interest were computed by calculating the mean
responses for each variable for each subscale. For teacher self-efficacy, scores ranged
from 1.00 to 7.00 (M = 5.92, SD = 1.03). For teacher pedagogical beliefs, scores ranged
from 1.67 to 7.00 (M = 5.84, SD = 0.93). For teacher perceived value, scores ranged from
3.33 to 7.00 (M = 6.17, SD = 0.84). For planning time, scores ranged from 1.00 to 7.00
(M = 3.90, SD = 1.44). For administrative support, scores ranged from 3.80 to 7.00 (M =
6.15, SD = 0.70). For technology support and training, scores ranged from 1.80 to 7.00
(M = 5.59, SD = 1.17). For accessibility, scores ranged from 2.50 to 7.00 (M = 5.51, SD =
0.89). For school culture, scores ranged from 3.25 to 7.00 (M = 5.97, SD = 0.85).
Descriptive statistics are presented in Table 12.
Table 12
Descriptive Statistics
Variable
Teacher Self-Efficacy
Teacher Pedagogical Beliefs
Teacher Perceived Value
Planning Time
Administrative Support
Technology Support and Training
Accessibility
School Culture

Minimum
1.00
1.67
3.33
1.00
3.80
1.80
2.50
3.25

Maximum
7.00
7.00
7.00
7.00
7.00
7.00
7.00
7.00

M
5.92
5.84
6.17
3.90
6.15
5.59
5.51
5.97

SD
1.03
0.93
0.84
1.44
0.70
1.17
0.89
0.85

Data Screening
The data were screened for normality with skewness and kurtosis statistics and
histograms. In SPSS, distributions are normal if their skewness statistic is less than 1.00
or less than two times the absolute value of the standard error (George & Mallery, 2010).

81

Based on these criteria, four distributions were cause for concern. They were teacher selfefficacy (Skewness = -1.64, SE = .24), teacher pedagogical beliefs (Skewness = -1.23, SE
= .24) teacher perceived value (Skewness = -1.23, SE = .24), and technology support and
training (Skewness = -1.01, SE = .24). Data transformations were conducted. Specifically,
reflection was implemented. This was a reverse score transformation, which is
appropriate for normalizing data that is significantly negatively skewed. Skewness and
kurtosis coefficients are presented in Table 13.
Table 13
Skewness and Kurtosis Coefficients
Skewness
Kurtosis
Statistic Std. Error Statistic Std. Error
-1.64
.24
4.61
.48
0.25
.24
-0.49
.48
-1.23
.24
3.18
.48
-0.05
.24
-0.53
.48
-1.23
.24
1.09
.48
0.46
.24
-0.66
.48
0.11
.24
-0.49
.48
-0.87
.24
0.48
.48
-1.01
.24
1.18
.48
-0.07
.24
-0.76
.48
-0.30
.24
0.17
.48
-0.77
.24
0.20
.48

Variable
Teacher Self-Efficacy (TSE)
TSE Transformed
Teacher Pedagogical Beliefs (TPB)
TPB Transformed
Teacher Perceived Value (TPV)
TPV Transformed
Planning Time
Administrative Support
Technology Support and Training (TSAT)
TSAT Transformed
Accessibility
School Culture

For teacher self-efficacy, the skewness was 6.83 times the standard error. The
kurtosis was 9.60 times the standard error. The histogram of teacher self-efficacy is
presented in Figure 2.
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Figure 2. Histogram of Teacher Self-Efficacy
The distributions were also examined for statistical outliers with stem and leaf and
box and whisker plots. A statistical outlier is any value beyond the whiskers.
Mathematically, it is any value that falls above or below 1.5 times the interquartile range
(IQR). The IQR is the difference between the third quarter range and the first quarter
range. For teacher self-efficacy, the IQR = 1.38. The median = 6.00. There were two
o liers

3.2. The bo and hisker plo for eacher self-efficacy is presented in Figure 3.
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Figure 3. Box and Whisker Plot for Teacher Self-Efficacy
After the data transformation, the skewness for teacher self-efficacy was 1.04
times the standard error and the kurtosis was 1.02 times the standard error. The histogram
of teacher self-efficacy transformed is presented in Figure 4.
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Figure 4. Histogram of Teacher Self-Efficacy Transformed
After the data transformation, there were no statistical outliers. The IQR = 0.32.
The median = 0.30. The box and whisker lot for teacher self-efficacy transformed is
presented in Figure 5.
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Figure 5. Box and Whisker Plot for Teacher Self-Efficacy Transformed
For teacher pedagogical beliefs, the skewness was 5.13 times the standard error.
The kurtosis was 6.63 times the standard error. The histogram of teacher pedagogical
beliefs is presented in Figure 6.
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Figure 6. Histogram of Teacher Pedagogical Beliefs
For teacher pedagogical beliefs, the IQR = 1.25. The median = 6.00. There were
o o liers

3.3. The bo and hisker plo for eacher pedagogical beliefs is presen ed

in Figure 7.
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Figure 7. Box and Whisker Plot for Teacher Pedagogical Beliefs
After the data transformation, the skewness for teacher pedagogical beliefs was
0.21 times the standard error and the kurtosis was 1.10 times the standard error. The
histogram of teacher pedagogical beliefs transformed is presented in Figure 8.
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Figure 8. Histogram of Teacher Pedagogical Beliefs Transformed
Af er he da a ransforma ion, here as onl one s a is ical o lier ( .80). The
IQR = 0.27. The median = 0.30. The box and whisker lot for teacher self-efficacy
transformed is presented in Figure 9.
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Figure 9. Box and Whisker Plot of Teacher Pedagogical Beliefs Transformed

For teacher perceived value, the skewness was 5.13 times the standard error. The
kurtosis was 2.27 times the standard error. The histogram of teacher perceived value is
presented in Figure 10.
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Figure 10. Histogram of Teacher Perceived Value

For teacher perceived value, the IQR = 1.00. The median = 6.33. There were three
o liers

4.2. The bo and hisker plo for eacher percei ed al e is presen ed in

Figure 11.
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Figure 11. Box and Whisker Plot for Teacher Perceived Value
After the data transformation, the skewness for teacher perceived value was 1.92
times the standard error and the kurtosis was 1.38 times the standard error. The histogram
of teacher perceived value transformed is presented in Figure 12.
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Figure 12. Histogram of Teacher Perceived Value
After the data transformation, there were no statistical outliers. The IQR = 0.27.
The median = 0.22. The box and whisker lot for teacher perceived value transformed is
presented in Figure 13.
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Figure 13. Box and Whisker Plot for Teacher Perceived Value Transformed

For planning time, the skewness was 0.46 times the standard error. The kurtosis
was 1.02 times the standard error. The histogram of planning time is presented in Figure
14.
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Figure 14. Histogram of Planning Time
For planning time, the IQR = 1.67. The median = 4.00. There were no outliers.
The box and whisker plot for planning time is presented in Figure 15.
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Figure 15. Box and Whisker Plot of Planning Time
For administrative support, the skewness was 3.63 times the standard error. The
kurtosis was 1.00 times the standard error. Since the skewness (-0.87) was less than 1.00,
an argument could be made that it is normal. The histogram of administrative support is
presented in Figure 16.
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Figure 16. Histogram of Administrative Support

For administrative support, the IQR = 1.00. The median = 6.20. There was one
o lier ( 3.8) The bo and hisker plo for adminis ra i e s ppor is presen ed in Fig re
17.
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Figure 17. Box and Whisker Plot of Administrative Support
For technology support and training, the skewness was 4.21 times the standard
error. The kurtosis was 2.46 times the standard error. The histogram of technology
support and training is presented in Figure 18.
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Figure 18. Histogram of Technology Support and Training

For technology support and training, the IQR = 1.60. The median = 5.70. There
ere hree o liers

2.6. The bo and hisker plo for echnolog s ppor and raining is

presented in Figure 19.
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Figure 19. Box and Whisker Plot for Technology Support and Training
After the data transformation, the skewness for technology support and training
was 0.29 times the standard error and the kurtosis was 1.58 times the standard error. The
histogram of technology support and training transformed is presented in Figure 20.
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Figure 20. Histogram of Technology Support and Training
After the data transformation, there were no statistical outliers. The IQR = 0.33.
The median = 0.36. The box and whisker lot for technology support and training
transformed is presented in Figure 21.
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Figure 21. Box and Whisker Plot for Technology Support and Training
For accessibility, the skewness was 1.25 times the standard error. The kurtosis
was 0.35 times the standard error. However, the skewness (-0.30) was less than 1.00. The
histogram of accessibility is presented in Figure 22.
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Figure 22. Histogram of Accessibility

For accessibili , he IQR = 1.00. The median = 5.50. There as one o lier (
2.5). The box and whisker plot for accessibility is presented in Figure 23.
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Figure 23. Box and Whisker Plot for Accessibility
For school culture, the skewness was 3.21 times the standard error. The kurtosis
was 0.42 times the standard error. However, the skewness (-0.77) was less than 1.00. The
histogram of teacher school culture is presented in Figure 24.
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Figure 24. Histogram of School Culture
For school c l re, he IQR = 1.25. The median = 6.00. There as one o lier (
3.3). The box and whisker plot for school culture is presented in Figure 25.
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Figure 25. Box and Whisker Plot for School Culture
Histograms and box plots for the first order barriers by age group, years of
experience, and educational attainment are presented in Appendix G.
Research Question/Hypothesis Testing
Research Question One
What first-order barriers (i.e. planning time, administrative support, lack of
training, lack of access, school culture) do teachers experience as they integrate ECTs in
a 1:1 digital environment? The scores for the first-order barriers were computed by
calculating the mean responses for each variable. Keeping in mind that the survey items
for planning time and access, each had a survey item that was recoded. Overall, survey
items were generally worded positively. Therefore, the higher the mean score, the more
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favorable the support for technology use was. Conversely, variables with the lowest mean
scores would indicate the greater presence of a barrier integrating ECTs in a digital 1:1
environment. Descriptive statistics are presented in Table 14.
Table 14
First Order Barriers
First Order Barrier
Administrative Support
School Culture
Technology Support and Training
Access
Planning Time

M
6.15
5.97
5.59
5.51
3.90

SD
0.70
0.85
1.17
0.89
1.44

As previously mentioned, item scales ranged from 1 (strongly disagree) to 7
(strongly agree). In order of importance by mean score, the first order barriers to
integrating ECTs is planning time (M = 3.90, SD = 1.44) followed by access (M = 5.51,
SD = 0.89), technology support and training (M = 5.59, SD = 1.17), school culture (M =
5.97, SD = 0.85), and administrative support (M = 6.15, SD = .070). This is illustrated in
Figure 26.
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Figure 26. First Order Barriers to Integrating ECTs
As mentioned above, planning time, access, and technology training and support
had the lowest mean scores indicating the possible presence of a first-order barrier. The
disaggregated participant survey responses for planning time (Table 15), access (Table
16), and technology support and training (Table 17) are provided below. All participant
survey responses are provided in Appendix H.
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Table 15

Integrating technology takes less
time than I thought it would.

SA

A

SWA

N

SWD

D

Section 4: Time: Complete the
following statements: In the 1:1
learning environment at my
school, ....
I rarely have extra time to think
about how to use technology in
my classes (during the school
day).
I have enough time to plan and
prepare lessons that use
technology.

SD

Participant Responses by First-Order Barriers: Time

7.14%

8.16%

10.20%

9.18%

24.49%

23.47%

17.35%

7.14%

13.27%

12.24%

13.27%

27.55%

19.39%

7.14%

7.14%

16.33%

16.33%

13.27%

16.33%

19.39%

11.22%

Note: SD: Strongly Disagree, D: Disagree, SWD: Somewhat Disagree, N: Neither, SWA: Somewhat
Agree, A: Agree, SA: Strongly Agree

Table 16

SA

A

SWA

N

SWD

D

Section 7: Access: Complete the following
statements: In the 1:1 learning environment
at my school, ....

SD

Participant Responses by First-Order Barrier: Access

I have access to the best educational
technologies.

1.02%

3.06% 3.06% 6.12% 21.43% 40.82% 24.49%

I have access to online digital curriculum.

1.02%

4.08% 7.14% 5.10%

the internet connection is fast and reliable.

1.02%

1.02% 4.08% 5.10% 14.29% 46.94% 27.55%

technologies often fail when I try to use
them in my class (reverse scored).

12.24% 34.69% 12.24% 13.27% 18.37% 7.14% 2.04%

8.16% 35.71% 38.78%

Note: SD: Strongly Disagree, D: Disagree, SWD: Somewhat Disagree, N: Neither, SWA: Somewhat
Agree, A: Agree, SA: Strongly Agree
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Table 17

SA

A

SWA

N

SWD

D

Section 6: Technology Support and
Training: Complete the following
statements: In the 1:1 learning environment
at my school, ....

SD

Participant Responses by First-Order Barrier: Technology Support & Training

I receive regular training on how to use
technology in my classroom.

2.04%

3.06% 4.08% 7.14% 20.41% 38.78% 24.49%

the technology training that I receive
connects technology well with my
classroom practices.

4.08%

5.10% 5.10% 11.22% 19.39% 29.59% 25.51%

when I have a problem with a technological
tool or resource, I receive quick and
2.04%
effective assistance.

3.06% 5.10% 3.06% 15.31% 26.53% 44.90%

I feel adequately trained on the skills
needed to use technology.

1.02%

7.14% 4.08% 7.14% 29.59% 27.55% 23.47%

curriculum support is available in my
building to assist with technology
integration ideas.

2.04%

0.00% 5.10% 3.06% 20.41% 26.53% 42.86%

Note: SD: Strongly Disagree, D: Disagree, SWD: Somewhat Disagree, N: Neither, SWA: Somewhat
Agree, A: Agree, SA: Strongly Agree

Research Question Two
To what extent is there a difference in teacher demographics (teacher age group,
years of teaching experience and level of education) relative to the first-order barriers of
planning time, administrative support, lack of training, lack of access, and school culture
regarding ECT integration in a 1:1 digital environment? Research Question Two was
investigated with three multivariate analysis of variance (MANOVA) statistical tests with
one test for each independent variable. The independent variables are the teacher
demographics (teacher age group, years of teaching experience, and level of education).

110

The dependent variables are the first-order barriers of planning time, administrative
support, lack of training, lack of access, and school culture.
Prior to the analysis, the dependent variables were tested for multicollinearity
with bivariate correlations. The dependent variables should be moderately correlated with
each other. The threshold for determining if collinearity was problematic is r > .70
(Crossley, Subtirelu, & Salsbury, 2013). Intercorrelations ranged from .36 to -.63.
Therefore, no multicollinearity was present. The correlation matrix for Research Question
Two is presented in Table 18.
Table 18
Correlation Matrix for Research Question Two
Variable
(1) Planning Time

1
__

2

.495***

__

-.516***

-.590***

__

(4) Accessibility

.364***

.432***

-.612***

__

(5) School Culture

.486***

.629***

-.594***

.367***

(2) Administrative Support
(3) Technology Support and
Training1

3

4

5

__

Note. ***p < .001, two-tailed. N = 98. 1: Variable was transformed.

Since the inter-correlations were statistically significant, linear relationships were
expected. Linear relationships between dependent variables is an assumption of
MANOVA. A scatterplot matrix for Research Question Two is presented in Figure 27.
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Figure 27. Scatterplot Matrix for Research Question Two
Hypothesis One
H01 stated that there is no significant difference relative to teacher age group in
the first-order barriers of planning time, administrative support, lack of training, lack of
access, school culture as teachers integrate ECTs in a 1:1 digital environment. Prior to the
anal ses, he ass mp ion of m l i aria e normali

as assessed sing Cook s Dis ance.

All cases were in the acceptable range of < 1 as indicated in Table 19.
Table 19
Cook s Distance for First Order Barriers to ECT
Variable
Cook's Distance for PT
Cook's Distance for AS

Minimum
.00
.00
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Maximum
.05
.13

M
.01
.01

SD
.01
.02

Table 19 (Continued)
Variable
Cook's Distance for TSAT
Cook's Distance for Accessibility
Cook's Distance for SC

Minimum
.00
.00
.00

Maximum
.12
.11
.12

M
.01
.01
.01

SD
.02
.01
.02

Group means for age group by first order barriers to integrating ECTs are presented in
Table 20.
Table 20
Group Means of First-Order Barriers to Integrating ECTs by Age Group
Age Group
Planning Time

Administrative Support

Technology Support and
Training*
Accessibility

School Culture

M

SD

n

24-42

3.88

1.34

55

43-60

3.93

1.58

43

Total

3.90

1.44

98

24-42

6.21

0.66

55

43-60

6.06

0.75

43

Total

6.15

0.70

98

24-42

0.31

0.19

55

43-60

0.36

0.23

43

Total

0.33

0.21

98

24-42

5.58

0.96

55

43-60

5.42

0.79

43

Total

5.51

0.89

98

24-42

6.04

0.80

55

43-60

5.88

0.91

43

Total

5.97

0.85

98

*Note. Data were transformed to remove outliers.

Another MANOVA assumption is that there should be homogeneity of variancecovariance matrices. This assumption was es ed b

ili ing Bo s M test of equality of

covariance. The important row is the significance level (p- al e) of he Bo s M test, if
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the test is not statistically significant (i.e., p > .001), there is homogeneity of variancecovariance matrices and no assumptions are violated. Bo s M = 17.12, p = .373.
Therefore, the assumption was not violated. See Table 21.
Table 21
Box's Test of Equality of Covariance Matrices
Box's M
F

17.12
1.08

df1

15

df2

32625.90

p

.373

The MANOVA assumes that there is homogeneity of variances. There should be
equal variances between the groups of the independent variable. The important column is
the significance level (p-value) of the test. If the test is not statistically significant (greater
than .05), there are equal variances and the assumption of homogeneity of variances has
not been violated. The significance was greater than .05 for the variables of interest as
indicated in Table 22, which means that this assumption was not violated.
Table 22
Levene's Test of Equality of Error Variances
Variable
Planning Time

F
1.67

df1
1

df2
96

p
.199

Administrative Support

.00

1

96

.952

Technology Support and Training

1.49

1

96

.225

Accessibility

1.03

1

96

.313

School Culture

1.17

1

96

.283
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There was no significant difference between age groups on the combined
dependent variable of first order barriers to integrating ECTs, F(5, 92) = 0.52, p = .761;
Pillai s Trace = .03; par ial

2=

.03, observed power = .19. Therefore, the null hypothesis

was not rejected. Multivariate test results for Hypothesis One are presented in Table 23.
Table 23
Multivariate Tests for Hypothesis One

Effect
Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest
Root

Value
.027
.973
.028
.028

F
0.52
0.52
0.52
0.52

Hypothesis
df
5.00
5.00
5.00
5.00

Partial
Error df
92.00
92.00
92.00
92.00

p
.761
.761
.761
.761

2

.027
.027
.027
.027

Observed
Power
.186
.186
.186
.186

The MANOVA Summary Table for Hypothesis One is presented in Table 24.
Table 24
MANOVA Summary Table for Hypothesis One

df

Mean
Square

F

p

1
1

0.06
0.58

0.03
1.19

1

0.05

1.01

.862
.277
.318

.00
.01
.01

.05
.19
.17

1
1

0.61
0.64

.768
.889

.383
.348

.01
.01

.14
.15

Planning Time
96
Administrative Support 96
Technology Support & 96
Training

2.11
0.49

Accessibility
School Culture

0.79
0.72

Source Dependent Variable
Planning Time
Administrative Support
Technology Support &
Training
Accessibility
School Culture
Error

96
96

0.04
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Partial
2

Observed
Power

Table 24 (Continued)
Source Dependent Variable

df

Total

97
97
97

Planning Time
Administrative Support
Technology Support &
Training
Accessibility
School Culture

Mean
Square

Partial
F

p

2

Observed
Power

97
97

Hypothesis Two
H02 stated that there is no significant difference relative to years of teaching
experience in the first-order barriers of planning time, administrative support, lack of
training, lack of access, and school culture as teachers integrate ECTs in a 1:1 digital
environment. Group means for years of teaching experience by first order barriers to
integrating ECTs are presented in Table 25.
Table 25
Group Means of First Order Barriers to Integrating ECTs by Years of Teaching
Experience

Planning Time

Administrative
Support
Technology Support
and Training*
Accessibility

Teaching Experience
0-12 Years
13-32 Years
Total
0-12 Years
13-32 Years
Total
0-12 Years
13-32 Years
Total
0-12 Years
13-32 Years
Total
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M
3.99
3.81
3.90
6.23
6.06
6.15
0.32
0.35
0.33
5.47
5.55
5.51

SD
1.41
1.49
1.44
0.68
0.71
0.70
0.21
0.22
0.21
0.93
0.85
0.89

n
49
49
98
49
49
98
49
49
98
49
49
98

Table 25 (Continued)

School Culture

Teaching Experience
0-12 Years
13-32 Years
Total

M
5.95
5.99
5.97

SD
0.96
0.74
0.85

n
49
49
98

*Note. Data were transformed to remove outliers.

The assumption of homogeneity of variance-covariance matrices was tested by
ili ing Bo s M test of equality of covariance. Bo s M = 16.45, p = .414. Therefore,
the assumption was not violated. See Table 26.
Table 26
Box's Test of Equality of Covariance Matrices
Box's M
F

16.45
1.04

df1

15

df2

37106.53

p

.414

Homogenei

of ariances as assessed i h Le ene s Tes of Eq ali

of Error

Variances. The significance was greater than .05 for the variables of interest as indicated
in Table 27, which means that this assumption was not violated.
Table 27
Levene's Test of Equality of Error Variances
Variable
Planning Time

F
0.23

df1
1

df2
96

p
.631

Administrative Support

0.06

1

96

.810

Technology Support and Training

0.14

1

96

.706

Accessibility

0.01

1

96

.933
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Table 27 (Continued)
Variable
School Culture

F

df1

df2

p

1.39

1

96

.242

There was no significant difference between years of teaching experience on the
combined dependent variable of first order barriers to integrating ECTs, F(5, 92) = 1.03,
p = .405; Pillai s Trace = .05; par ial

2=

.05, observed power = .35. Therefore, the null

hypothesis was not rejected. Multivariate test results for Hypothesis Two are presented in
Table 28.
Table 28
Multivariate Tests for Hypothesis Two

Effect
Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest
Root

Value
.053
.947
.056
.056

F
1.03
1.03
1.03
1.03

Hypothesis
df
5.00
5.00
5.00
5.00

Partial
Error df
92.00
92.00
92.00
92.00

p
.405
.405
.405
.405

2

.053
.053
.053
.053

Observed
Power
.352
.352
.352
.352

The MANOVA Summary Table for Hypothesis Two is presented in Table 29.
Table 29
MANOVA Summary Table for Hypothesis Two

df

Mean
Square

F

p

Planning Time

1

0.83

0.39

.532

.00

.10

Administrative Support

1

0.71

1.46

.229

.02

.22

Technology Support &
Training

1

0.02

0.54

.464

.01

.11

Source Dependent Variable
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Partial
2

Observed
Power

Table 29 (Continued)

df

Mean
Square

F

p

Accessibility
School Culture

1
1

0.14
0.04

0.18
0.06

.672
.813

Planning Time

96

2.10

Administrative Support 96

0.49

Technology Support &
Training
Accessibility
School Culture

96

0.04

96
96

0.80
0.73

Planning Time

97

Source Dependent Variable

Error

Total

Partial
2

.00
.00

Observed
Power
.07
.06

Administrative Support 97
Technology Support &
Training

97

Accessibility
School Culture

97
97

Hypothesis Three
H03 stated that there is no significant difference relative to level of education in
the first-order barriers of planning time, administrative support, lack of training, lack of
access, and school culture as teachers integrate ECTs in a 1:1 digital environment. Group
means for level of education by first order barriers to integrating ECTs are presented in
Table 30.
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Table 30
Group Means of First Order Barriers to Integrating ECTs by Educational Attainment
Educational
Attainment
Planning Time
Bachelor's Degree
Master's Degree or
Higher
Total
Administrative
Bachelor's Degree
Support
Master's Degree or
Higher
Total
Technology Support & Bachelor's Degree
Training*
Master's Degree or
Higher
Total
Accessibility
Bachelor's Degree
Master's Degree or
Higher
Total
School Culture
Bachelor's Degree
Master's Degree or
Higher
Total

M
3.73
3.98

SD
1.62
1.35

n
32
66

3.90
6.08
6.18

1.44
0.79
0.65

98
32
66

6.15
0.34
0.33

0.70
.21
0.21

98
32
66

0.33
5.40
5.56

0.21
1.03
0.81

98
32
66

5.51
5.89
6.01

0.89
0.94
0.81

98
32
66

5.97

0.85

98

*Note. Data were transformed to remove outliers.

The assumption of homogeneity of variance-covariance matrices was tested by
ili ing Bo s M es of eq ali

of co ariance. Bo s M = 21.72, p = .162. Therefore,

the assumption was not violated. See Table 31.
Table 31
Box s Test of Equality of Covariance Matrices
Box s M
F

21.72
1.35

df1

15
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Table 31 (Continued)
Box s M
df2

21.72
15821.51

p

.162
Homogenei

of ariances as assessed i h Le ene s Tes of Eq ali

of Error

Variances. The significance was greater than .05 for the variables of interest as indicated
in Table 32, which means that this assumption was not violated.
Table 32
Levene's Test of Equality of Error Variances
Variable
Planning Time

F
1.90

df1
1

df2
96

p
.171

Administrative Support

1.74

1

96

.190

Technology Support and Training

0.02

1

96

.894

Accessibility

1.86

1

96

.176

School Culture

0.32

1

96

.573

There was no significant difference between level of education on the combined
dependent variable of first order barriers to integrating ECTs, F(5, 92) = 0.37, p = .868;
Pillai s Trace = .02; par ial

2=

.02, observed power = .14. Therefore, the null hypothesis

was not rejected. Multivariate test results for Hypothesis Three are presented in Table 33.
Table 33
Multivariate Tests for Hypothesis Three

Effect
Pillai's Trace
Wilks' Lambda
Hotelling's Trace

Value F
.020 .369
.980 .369
.020 .369

Hypothesis
df
5.00
5.00
5.00
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Error
Partial
df
p
2
92.00 .868 .020
92.00 .868 .020
92.00 .868 .020

Observed
Power
.141
.141
.141

Table 33 (Continued)
Effect
Roy's Largest
Root

Value F
.020 .369

Hypothesis
df
5.00

Error
Partial
df
p
2
92.00 .868 .020

Observed
Power
.141

The MANOVA Summary Table for Hypothesis Three is presented in Table 34.
Table 34
MANOVA Summary Table for Hypothesis Three

df

Mean
Square

F

p

Planning Time

1

1.41

0.67

.414

.01

.13

Administrative Support

1

0.20

0.41

.523

.00

.10

0.00

0.02

.896

.00

.05

1
1

0.57
0.29

0.72
0.41

.400
.525

.01
.00

.13
.10

96

2.09

Administrative Support 96

0.49

Technology Support &
Training
Accessibility
School Culture

96

0.04

96
96

0.79
0.73

Planning Time

97

Source Dependent Variable

Technology Support &
Training
Accessibility
School Culture
Error

Total

Planning Time

1

Partial
2

Observed
Power

Administrative Support 97
Technology Support &
Training

97

Accessibility
School Culture

97
97

Research Question Three
What second-order barriers (i.e. eachers pedagogical beliefs, self-efficacy
beliefs, and perceived value of technology) do teachers experience as they integrate ECTs
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in a 1:1 digital environment? The scores for the second-order barriers were computed by
calculating the mean responses for each variable. The items were generally worded
positively. Therefore, the higher the score, the more favorable the support for technology
use. Conversely, variables with the lowest scores would indicate the greater presence of a
barrier integrating ECTs in a digital 1:1 environment. In order of importance, the secondorder barriers to integrating ECTs is teacher perceived value of technology (M = 6.17, SD
= 0.84) followed by teacher self-efficacy (M = 5.92, SD = 1.03), and teacher pedagogical
beliefs (M = 5.84, SD = 0.93). Descriptive statistics are presented in Table 35.
Table 35
Descriptive Statistics for Second-Order Barriers
Variable
Teacher Self-Efficacy

Minimum
1.00

Maximum
7.00

M
5.92

SD
1.03

Teacher Pedagogical Beliefs

1.67

7.00

5.84

0.93

Teacher Perceived Value of Technology

3.33

7.00

6.17

0.84

Similarly, the disaggregated results for participant survey responses for second-order
barriers are listed below. The item scale ranged from 1 (strongly disagree) to 7 (strongly
agree) which is presented in Table 36.
Table 36

SA

A

SWA

N

SWD

D

Section 2: Teacher Pedagogical
Beliefs: Complete the following
statements: I ...
can teach lessons that appropriately
combine (the particular content),
technologies, and teaching approaches.
can select technologies to use in my
classroom that enhance what I teach,
how I teach, and what students learn.

SD

Participant Responses by Second-Order Barriers: Teacher Pedagogical Beliefs

1.02%

0.00% 4.08% 0.00% 18.37% 46.94% 29.59%

1.02%

0.00% 3.06% 2.04% 24.49% 41.84% 26.53%
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am thinking critically about how to use
technology in my classroom.

0.00%

SA

A

SWA

N

SWD

D

Section 2: Teacher Pedagogical
Beliefs: Complete the following
statements: I ...

SD

Table 36 (Continued)

1.02% 3.06% 2.04% 23.47% 37.76% 32.65%

can use technology resources to
facilitate higher order thinking skills,
including problem solving, critical
1.02% 0.00% 4.08% 6.12% 24.49% 38.78% 25.51%
thinking, decision-making, knowledge,
and creative thinking.
can infuse technology to strategies of
teaching in a 1:1 learning
1.02% 0.00% 3.06% 5.10% 20.41% 36.73% 33.67%
environment.
can evaluate and select new
information resources and
technological innovations based on
1.02% 0.00% 5.10% 4.08% 24.49% 37.76% 27.55%
their appropriateness to specific tasks
in (the particular content) in a 1:1
learning environment.
Note: SD: Strongly Disagree, D: Disagree, SWD: Somewhat Disagree, N: Neither, SWA: Somewhat
Agree, A: Agree, SA: Strongly Agree

Table 37
Participant Responses by Second-Order Barriers: Teacher Self-Efficacy Beliefs
Section 1: Teacher Self-Efficacy:
Complete the following statements: I
am confident that I can...
use technology in a 1:1 learning
environment as an effective teaching
tool.
develop effective lessons that
incorporate technology in a 1:1
learning environment.
use technology effectively to teach
across the curriculum in a 1:1 learning
environment.

SD

D

SWD

N

1.02% 0.00%

1.02%

2.04%

10.20% 39.80% 45.92%

1.02% 0.00%

4.08%

2.04%

16.33% 38.78% 36.73%

1.02% 0.00%

6.12%

2.04%

15.31% 38.78% 36.73%

overcome difficulties using technology
in the classroom (time, scheduling,
1.02% 0.00%
accountability) in a 1:1 learning
environment.

5.10%

5.10%

20.41% 42.86% 25.51%

manage the grouping of students while
using technology as a teaching tool in 2.04% 1.02%
a 1:1 learning environment.

4.08%

3.06%

21.43% 37.76% 30.61%
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SWA

A

SA

meet the challenges of technology
integration in a 1:1 learning
1.02% 0.00% 5.10% 4.08% 20.41% 34.69% 33.67%
environment
Note: SD: Strongly Disagree, D: Disagree, SWD: Somewhat Disagree, N: Neither, SWA: Somewhat
Agree, A: Agree, SA: Strongly Agree

Table 38

SWD

N

0.00%

0.00%

1.03%

1.03%

16.49% 35.05% 46.39%

Technology use promotes studentcentered learning and self-discovery.

0.00%

0.00%

9.28%

4.12%

23.71% 26.80% 36.08%

Technology can enhance my students'
creativity and imagination.

0.00%

0.00%

4.08% 11.22% 14.29% 33.67% 36.73%

Technology can engage my students in
collaborative work

0.00%

0.00%

0.00% 12.24% 18.37% 29.59% 39.80%

SA

D

Technology can provide instruction
suited to individual students' needs.

A

SD

Section 3: Teacher Perceived Value
Complete the following statements: In
the 1:1 learning environment at my
school, ....

SWA

Participant Responses by Second-Order Barriers: Teacher Perceived Value Beliefs

My students can learn problemsolving more effectively with
1.02%
2.04% 12.24% 8.16% 30.61% 18.37% 27.55%
technology.
I am getting quite good at recognizing
worthy uses of new technologies while
avoiding the silly, trendy uses that
0.00%
1.98% 6.93% 6.93% 25.74% 26.73% 31.68%
waste time without delivering much
value.
Note: SD: Strongly Disagree, D: Disagree, SWD: Somewhat Disagree, N: Neither, SWA: Somewhat
Agree, A: Agree, SA: Strongly Agree

Research Question Four
To what extent is there a difference in teacher demographics (teacher age group,
years of teaching experience, and level of education) relative to the second-order barriers
of eachers pedagogical beliefs, teacher self-efficacy, and perceived value of technology
as teachers integrate ECTs in a 1:1 digital environment? Research Question Four was
investigated with three multivariate analysis of variance (MANOVA) statistical tests; one
for each independent variable. The independent variables are the teacher demographics
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(teacher age group, years of teaching experience and level of education). The dependent
variables were the second-order barriers of eachers pedagogical beliefs, teacher
perceived value, and efficacy beliefs.
Prior to the analysis, the dependent variables were tested for multicollinearity
with bivariate correlations. The dependent variables should be moderately correlated with
each other. The threshold for determining if collinearity was problematic is r > .70
(Crossley, Subtirelu, & Salsbury, 2013). Intercorrelations ranged from .38 to .87.
Therefore, multicollinearity was present. The correlation matrix for Research Question #4
is presented in Table 39.
Table 39
Correlation Matrix for Research Question Four
Variable
(1) Teacher Self-Efficacy

1

2

3

__

(2) Teacher Pedagogical Beliefs

.871***

__

(3) Teacher Perceived Value

.376***

.447***

Note. ***p < .001, two-tailed. N = 98. 1: Variables were transformed.

Linearity of the relationships was assessed. Linear relationships between
dependent variables is an assumption of the MANOVA. A scatterplot matrix for
Research Question Four is presented in Figure 28.
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__

Figure 28. Scatterplot Matrix for Research Question Four
Hypothesis Four
H04: There is no significant difference relative to teacher age group in the secondorder barrier of eachers pedagogical beliefs, teacher perceived value, and efficacy
beliefs as teachers integrate ECTs in a 1:1 digital environment. Prior to the analyses, the
assumption of m l i aria e normali

as assessed sing Cook s Dis ance. All cases ere

in the acceptable range of < 1 as indicated in Table 40.
Table 40
Cook s Distance for Second-Order Barriers to ECT
Variable
Cook's Distance for TSE

Minimum
.00
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Maximum
.10

M
0.01

SD
0.01

Table 40 (Continued)
Variable

Minimum

Maximum

M

SD

Cook's Distance for TPB

.00

.09

0.01

0.01

Cook's Distance for TPV

.00

.07

0.01

0.01

Group means for age group by second-order barriers to integrating ECTs are presented in
Table 41.
Table 41
Group Means of Second-Order Barriers to Integrating ECTs by Age Group
Variable

Age Group
Teacher Self-Efficacy
24-42
43-60
Total
Teacher Pedagogical
24-42
Beliefs
43-60
Total
Teacher Perceived Value 24-42
43-60
Total

M
0.26
0.29
0.27
0.28
0.31
0.30
0.22
0.23
0.22

SD
0.19
0.20
0.20
0.18
0.19
0.18
0.18
0.19
0.18

n
55
43
98
55
43
98
55
43
98

Note. Data were transformed to remove outliers.

The assumption of homogeneity of variance-covariance matrices was tested by
ili ing Bo s M es of eq ali

of co ariance. Bo s M = 3.69, p = .735. Therefore, the

assumption was not violated which is presented in Table 42.
Table 42
Box s Test of Equality of Covariance Matrices
Box s M
F

3.69
0.59

df1

6
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Table 42 (continued)
df2

56977.48

Box s M

3.69

p

.735
Homogenei

of ariances as assessed i h Le ene s Tes of Eq ali

of Error

Variances. The significance was greater than .05 for the variables of interest as indicated
in Table 43, which means that this assumption was not violated.
Table 43
Levene's Test of Equality of Error Variances
Variable
Teacher Self-Efficacy

F
0.22

df1
1

df2
96

p
.639

Teacher Pedagogical Beliefs

0.21

1

96

.650

Teacher Perceived Value

0.11

1

96

.746

There was no significant difference between age group on the combined
dependent variable of second-order barriers to integrating ECTs, F(3, 94) = 0.18, p =
.909; Pillai s Trace = .01; par ial

2=

.01, observed power = .08. Therefore, the null

hypothesis was not rejected. Multivariate test results for Hypothesis Four are presented in
Table 44.
Table 44
Multivariate Tests for Hypothesis Four

Effect
Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest
Root

Value
.006
.994
.006
.006

F
.182
.182
.182
.182

Hypothesis
df
3.00
3.00
3.00
3.00
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Partial
Error df
94.00
94.00
94.00
94.00

p
.909
.909
.909
.909

2

.006
.006
.006
.006

Observed
Power
.083
.083
.083
.083

The MANOVA Summary Table for Hypothesis Four is presented in Table 45.
Table 45
MANOVA Summary Table for Hypothesis Four

Source Dependent Variable

Error

Total

df

Teacher Pedagogical
Beliefs

1

Teacher Self-Efficacy

1

Teacher Perceived
Value

1

Teacher Pedagogical
Beliefs
Teacher Self-Efficacy
Teacher Perceived
Value
Teacher Pedagogical
Beliefs
Teacher Self-Efficacy
Teacher Perceived
Value

96
96
96

Mean
Square

F

p

Partial

0.18

0.52

.471

.01

.11

0.14

0.36

.551

.00

.09

0.00

0.03

.863

.00

.05

2

Observed
Power

0.03
0.04
0.03

97
97
97

Hypothesis Five
H05 stated that there is no significant difference relative to years of teaching
experience in the second-order barrier of eachers pedagogical beliefs, teacher perceived
value, and efficacy belief as teachers integrate ECTs in a 1:1 digital environment. Group
means for years of teaching experience by second-order barriers to integrating ECTs are
presented in Table 46.
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Table 46
Group Means of Second-Order Barriers to Integrating ECTs by Years of Teaching
Experience
Variable

Teaching Experience
Teacher Self-Efficacy 0-12 Years
13-32 Years
Total
Teacher Pedagogical 0-12 Years
Beliefs
13-32 Years
Total
Teacher Perceived
0-12 Years
Value
13-32 Years
Total

M
0.27
0.32
0.30
0.26
0.28
0.27
0.22
0.23
0.22

SD
0.19
0.18
0.18
0.20
0.20
0.20
0.19
0.17
0.18

n
49
49
98
49
49
98
49
49
98

*Note. Data were transformed to remove outliers.

The assumption of homogeneity of variance-covariance matrices was tested by
ili ing Bo s M test of equality of covariance. Bo s M = 2.28, p = .900. Therefore, the
assumption was not violated. See Table 47.
Table 47
Box's Test of Equality of Covariance Matrices
Box's M
F

2.28
0.37

df1

6

df2

66772.53

p

.900
Homogenei

of ariances as assessed i h Le ene s Tes of Eq ali

of Error

Variances. The significance was greater than .05 for the variables of interest as indicated
in Table 48, which means that this assumption was not violated.
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Table 48
Levene's Test of Equality of Error Variances
Variable
Teacher Self-Efficacy

F
1.12

df1
1

df2
96

p
.292

Teacher Pedagogical Beliefs

0.03

1

96

.859

Teacher Perceived Value

0.22

1

96

.638

There was no significant difference between years of teaching experience on the
combined dependent variable of second-order barriers to integrating ECTs, F(3, 94) =
1.09, p = .359; Pillai s Trace = .03; par ial

2=

.03, observed power = .29. Therefore, the

null hypothesis was not rejected. Multivariate test results for Hypothesis 5 are presented
in Table 49.
Table 49
Multivariate Tests for Hypothesis Five

Effect
Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest
Root

Value
.033
.967
.035
.035

F
1.09
1.09
1.09
1.09

Hypothesis
df
3.00
3.00
3.00
3.00

Partial
Error df
94.00
94.00
94.00
94.00

p
.359
.359
.359
.359

2

.033
.033
.033
.033

Observed
Power
.285
.285
.285
.285

The MANOVA Summary Table for Hypothesis Five is presented in Table 50.
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Table 50
MANOVA Summary Table for Hypothesis Five

Source Dependent Variable

Error

Total

df

Mean
Square

F

p

0.06

1.81

.182

.02

.27

0.01

0.36

.550

.00

.09

0.00

0.09

.765

.00

.06

Teacher Pedagogical
Beliefs

1

Teacher Self-Efficacy

1

Teacher Perceived
Value

1

Teacher Pedagogical
Beliefs

96

Teacher Self-Efficacy

96

0.04

Teacher Perceived
Value

96

0.03

Teacher Pedagogical
Beliefs
Teacher Self-Efficacy
Teacher Perceived
Value

Partial
2

Observed
Power

0.03

97
97
97

Hypothesis Six
H06 stated that there is no significant difference relative to level of education in
the second-order barrier of eachers pedagogical beliefs, teacher perceived value, and
efficacy belief as teachers integrate ECTs in a 1:1 digital environment. Group means for
level of education by second-order barriers to integrating ECTs are presented in Table 51.
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Table 51
Group Means of Second-Order Barriers to Integrating ECTs by Educational Attainment

Teacher Self-Efficacy

Teacher Pedagogical
Beliefs
Teacher Perceived
Values

Educational
Attainment
Bachelor's Degree
Master's Degree or
Higher
Total
Bachelor's Degree
Master's Degree or
Higher
Total
Bachelor's Degree
Master's Degree or
Higher
Total

M
0.33
0.28

SD
0.21
0.17

n
32
66

0.30
0.32
0.25

0.18
0.23
0.18

98
32
66

0.27
0.26
0.21

0.20
0.20
0.17

98
32
66

0.22

0.18

98

*Note. Data were transformed to remove outliers.

The assumption of homogeneity of variance-covariance matrices was tested by
ili ing Bo s M test of equality of covariance. Bo s M = 4.51, p = .632. Therefore, the
assumption was not violated. See Table 52.
Table 52
Box's Test of Equality of Covariance Matrices
Box's M
F

4.51
0.72

df1

6

df2

24877.57

p

.632
Homogenei

of ariances as assessed i h Le ene s Tes of Eq ali

of Error

Variances. The significance was greater than .05 for the variables of interest (teacher
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pedagogical beliefs, teacher perceived value), but less than .05 for teacher self-efficacy (p
= .044) as indicated in Table 53. This means that this assumption was violated for teacher
self-efficacy. Therefore, the results should be interpreted with caution.
Table 53
Levene's Test of Equality of Error Variances
Variable
Teacher Pedagogical Beliefs

F
3.31

df1
1

df2
96

p
.072

Teacher Self-Efficacy

4.16

1

96

.044

Teacher Perceived Value

0.39

1

96

.533

There was no significant difference between level of education on the combined
dependent variable of second-order barriers to integrating ECTs, F(3, 94) = 1.00, p =
.397; Pillai s Trace = .03; par ial

2=

.03, observed power = .26. Therefore, the null

hypothesis was not rejected. Multivariate test results for Hypothesis5 are presented in
Table 54.
Table 54
Multivariate Tests for Hypothesis Six

Effect
Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest
Root

Value
.031
.969
.032
.032

F
1.00
1.00
1.00
1.00

Hypothesis
df
3.00
3.00
3.00
3.00

Partial
Error df
94.00
94.00
94.00
94.00

p
.397
.397
.397
.397

2

.031
.031
.031
.031

Observed
Power
.264
.264
.264
.264

The MANOVA Summary Table for Hypothesis Six is presented in Table 55.
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Table 55
MANOVA Summary Table for Hypothesis Six

Source Dependent Variable
Teacher Pedagogical
Beliefs
Teacher Self-Efficacy

Error

Total

Teacher Perceived
Value
Teacher Pedagogical
Beliefs
Teacher Self-Efficacy
Teacher Perceived
Value
Teacher Pedagogical
Beliefs
Teacher Self-Efficacy
Teacher Perceived
Value

df
1
1
1
96

Mean
Square

F

p

Partial

0.07

1.95

.166

.02

.28

0.09

2.24

.138

.02

.32

0.06

1.93

.168

.02

.28

2

Observed
Power

0.03

96

0.04

96

0.03

97
97
97

The hypotheses and outcomes are summarized in Table 56.
Table 56
Hypotheses and Outcomes
Hypothesis

Significance Outcome

H01: There is no significant difference relative to teacher
age group in the first-order barriers of planning time,
administrative support, lack of training, lack of access,
school culture as teachers integrate ECTs in a 1:1 digital
environment.

p = .761
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Null Not
Rejected.

Table 56 (Continued)
Hypothesis

Significance Outcome

H02: There is no significant difference relative to years of
teaching experience in the first-order barriers of planning
time, administrative support, lack of training, lack of
access, and school culture as teachers integrate ECTs in a
1:1 digital environment.

p = .405

Null Not
Rejected.

H03: There is no significant difference relative to level of
education in the first-order barriers of planning time,
administrative support, lack of training, lack of access,
and school culture as teachers integrate ECTs in a 1:1
digital environment.

p = .868

Null Not
Rejected.

H04: There is no significant difference relative to teacher
age group in the second-order barrier of eachers
pedagogical beliefs, self-efficacy beliefs, and perceived
value of technology as teachers integrate ECTs in a 1:1
digital environment.

p = .909

Null Not
Rejected.

H05: There is no significant difference relative to years of
teaching experience in the second-order barrier of
teachers pedagogical beliefs, self-efficacy beliefs, and
perceived value of technology as teachers integrate ECTs
in a 1:1 digital environment.

p = .359

Null Not
Rejected.

H06: There is no significant difference relative to level of
education in the second-order barrier of eachers
pedagogical beliefs, self-efficacy beliefs, and perceived
value of technology as teachers integrate ECTs in a 1:1
digital environment.

p = .397

Null Not
Rejected.

Summary
Three research questions were investigated with descriptive and inferential
statistics. Six related multivariate hypotheses were tested with six MANOVAs. The
outcomes were non-significant. There were no significant differences in teacher
demographics (teacher age group, years of teaching experience, and level of education)
relative to the first-order barriers of planning time, administrative support, lack of
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training, lack of access, and school culture regarding 1:1 computing integration.
Additionally, there were no significant differences in teacher demographics (teacher age
group, years of teaching experience, and level of education) relative to the second-order
barriers of eachers pedagogical beliefs, self-efficacy beliefs, and perceived value of
technology as teachers integrate ECTs in a 1:1 digital environment. Implications and
recommendations will be discussed in Chapter Five.
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CHAPTER FIVE: DISCUSSION
In this research study, it was unknown what first- and second-order barriers to
ECT integration were perceived by middle school teachers in 1:1 digital learning
environments. As a result, the purpose of this descriptive, comparative research study
was to discover what first- and second-order barriers to ECT integration were present in a
1:1 digital environment as reported by middle school teachers. The views of middle
school educators who teach in these 1:1 learning environments and completed the online
survey were examined. The research study explored the perceived first-order barriers
(planning time, administrative support, lack of training, lack of access, and school
culture) and second-order barriers ( eachers pedagogical beliefs, efficacy beliefs, and
perceived value of technology) to Educational Communication Technologies (ECTs) in
teaching and learning. The study asked to what extent was there a difference relative to
teacher demographics (teacher age group, years of teaching experience, and level of
education) and first-and second-order barriers to ECTs integration in 1:1 digital learning
environments. Through the analysis of data, the participants responses from the online
survey, Barriers to Technology Integration in 1:1 Learning Environments, were observed.
The goal of this chapter is to interpret these findings and establish their connection within
the literature. The interpretation of these findings is presented first, followed by practical
and theoretical implications, limitations of the study, and recommendations for future
research.
Summary and Discussion of Findings
The data for this research study was collected from a selected group of municipal
school districts located in the southeast region of the United States. An email was sent to
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300 potential participants which asked for their voluntary participation to complete an
online survey. Ninety-eight participant responses were collected via an online Google
Form survey. The survey instrument included nine questions designed to gather
demographic data and 40 questions addressing specific first-and second-order barriers
with Likert-scale responses.
The survey was electronically distributed to four municipal school districts in the
southeastern part of the United States. Within these identified school districts, there were
300 hundred certified middle school teachers that were classified as potential participants.
Out of the 300 probable participants, 98 teachers completed the survey and were counted
as participants. The responses acquired were used to address the following research
questions:
R1: What first-order barriers (i.e. planning time, administrative support, lack of
training, lack of access, school culture) do teachers experience as they integrate ECTs in
a 1:1 digital environment?
R2: To what extent is there a difference in teacher demographics (teacher age
group, years of teaching experience and level of education) relative to the first-order
barriers of planning time, administrative support, lack of training, lack of access, and
school culture regarding ECT integration in a 1:1 digital environment?
R3: What second-order barriers (i.e. eachers efficac beliefs, pedagogical beliefs,
and perceived value of technology) do teachers experience as they integrate ECTs in a 1:1
digital environment?
R4: To what extent is there a difference in teacher demographics (teacher age
group, years of teaching experience and level of education) relative to the second-order
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barriers of eachers self-efficacy, pedagogical beliefs, and perceived value of technology
as teachers integrate ECTs in a 1:1 digital environment?
Interpretation of the findings
Based on 98 participant responses from the survey, teacher demographics (i.e.
teacher age, years of teaching experience, and level of education) were collected. These
factors (i.e. teacher age, years of teaching experience, and level of education) were used
to determine if there was a difference in first- and second-order barriers as teachers
integrate ECTs in 1:1 digital learning environments.
The first research question examined what first-order barriers (i.e. planning time,
administrative support, lack of training, lack of access, and school culture) teachers
reported experiencing while integrating ECTs in 1:1 digital learning environments. As
reported in Chapter 4, the first-order barriers that presented the most possible barriers
were planning time, lack of access, and lack of training (i.e. technology training and
support). Based the scale score where is 1(strongly disagree) to 7 (strongly agree), the
first-order barriers with the lowest mean scores were planning time (3.90), access (5.51),
and training (i.e. technical support and training: 5.59). According the several research
studies, educators have reported time (An & Reigeluth, 2012; Pritchett, Pritchett, &
Wohleb, 2013), access (Francom, 2016; Hsu, 2016; Kal &Goh, 2014) and
training/support (Francom, 2016; Hsu, 2016; Kal & Goh, 2014; Pritchett et al., 2013) as
their most significant barriers. There are multiple reasons that teachers have declared why
lack of time has affected their ability to effectively use technology. First, as expressed in
their survey responses, only 46% of teachers reported from strongly disagree to neutral
response that they have enough time for planning effective integration in their lessons. In
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their responses, teachers elaborated feeling that there was not enough time to figure out
the technology tool itself, let alone discern how to integrate these tools in their content
areas. Likewise, from their survey responses, 40.8 % of teachers reported either strongly
agreeing to agreeing that there is rarely enough time to think about using technology in
their classes. To put it another way, 39.8 % of teachers reported from strongly
disagreeing to somewhat disagreeing with the sentiment that technology integration
would take less time than expected. Equally important is the amount of time teachers
reported is required to monitor students while using technology during lesson. Regardless
of the reasons reported for having a lack of time, issues teachers have reported can be
related to second-order barriers of self-efficacy, pedagogical beliefs, and perceived-value
of technology integration in teaching and learning; additional research would be needed
validate this idea.
Lack of Access was ranked second as a prevalent first-order barrier reported to
technology integration in 1:1 learning environments. While it is true that the mean score
for access was in the mid-five range, it is necessary to point out that not all participant
responses concurred. For instance, 25.5% percent of teachers differed in their perception
of access to online digital curriculum. As well, teachers expressed in their survey
comments that lack of access ranged from inaccessible online web resources, poor
Internet connections at school and at home, and access to online digital resources. For
example, 7.14% either strongly disagreed to somewhat disagreed, 6.12% neither agreed
nor disagreed, and 21.43% somewhat agreed with having access to the best educational
technologies. To clarify, accessibility covers a broad spectrum from the device, Internet
access, and digital tools. Teachers reported that having the Internet fail during lessons
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made integration challenging. Specifically, 27.5% of teachers reported that technologies
often failed when used in their classes. Coupled with, 25.5% selected scale options from
strongly disagree to somewhat agree indicating a differing opinion that their Internet is
fast and reliable. Another key point teachers expressed was that some students are not
allowed to take devices home to complete assigned digital activities, thus limiting what
students can be assigned and are expected to complete. Given these points, lack of access
presents issues that teachers can potentially find to be quite challenging especially if they
are not confident in their ability to use the technological tools and resources provided.
Lack of training and support was indicated as the third most common barrier
experienced by teachers in 1:1 digital learning environments. According to Pritchett et al.
(2013), professional development and support should be set at a high priority when
integrating technology in the classroom. Considering that the mean score of training and
support was relatively high, schools may perceive this goal to be sufficiently met.
However, in this digital age, teachers often feel that they only learn technology tools one
step ahead of students (Pritchett et al., 2013). In the study, 25% of teachers reported not
receiving technology training and support relative to integration in their specific
instructional content areas together with desiring training and support that can be
immediately brought back and integrated into the classroom. Additionally, 19.4% of
respondents indicated that they strongly disagreed to a neutral response and 29.59%
somewhat agreed feeling they have been adequately trained to use technology tools.
Teachers may feel under prepared to utilize these technology tools because trainings are
provided in single sessions on a designated professional development day or as a brief
introduction in an hour session and not a series of leveled trainings. Compiled with their
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personal feelings about their ability to master instructional tools, teachers are
apprehensive to learn new technology tools in short periods of time. Hence, teachers have
asserted the need for additional training and support in the form of cycled professional
learning.
Additionally, teachers have also cited additional training and supported is needed
for them to feel comfortable to troubleshoot issues with s den s devices because there
are occurrences when the devices are not compatible with digital applications needed for
instruction. As a result of these student device malfunctions, teachers perceived it is far
easier to use pencil and paper to ensure that students are able to pass state assessments
than it is for them to facilitate integrating technology with their students. Ultimately, it is
imperative that teachers develop technical skills essential to improving their instructional
practice in order for student learning to be enhanced. They must accept that teaching in
these digital environments is going to require a certain level of technical proficiency and
readiness to find the balance of effectively integrating these skills in teaching and
learning (Pritchett et al., 2013).
The second research question explored the difference in teacher demographics
relative to first-order barriers (i.e. planning time, administrative support, lack of training,
lack of access, and school culture) regarding ECT integration in 1:1 digital learning
environments. An important point to note is that he Cronbach s alpha for lack of access
was calculated at ∝ =.50; however, this was similar to Cronbach alpha score ∝ =.560
revealed in the original research study by Dr. Francom (2016) indicated to be cautious
with interpretation. In order to determine the extent of the differences in teacher
demographics (teacher age, years of teaching experience, and level of education) relative
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to first-order barriers, a MANOVA was conducted. The MANOVA test informed that
there was no significant difference in relation to teacher age group (H01), years of
teaching experience (H02), and level of education (H03). Therefore, the null hypothesis
that there is no significant difference relative to teacher age group (H01), years of
teaching experience(H02), and level of education (H03) in the first order barriers of
planning time, administrative support, lack of training, lack of access, and school culture
as teachers integrate ECTs in a 1:1 digital environments was not rejected. Conversely, the
expectation was that the research would illustrate that teacher age group and years of
teaching experience would have yielded significant results. There have been research
studies that have examined preservice teacher’s attitudes, beliefs, and intentions toward
technology integration (Bai & Ertmer, 2008; Cullen & Green, 2011; Hsu, 2013; Lee &
Lee, 2014). As participants in teacher education programs, the expectation has been that
preservice teachers have received technology integration trainings that have not only
prepared them for embracing technology but also enhanced their understanding of the
relationship between effective integration and pedagogical practice in teaching and
learning (Barak, 2017; Kent & Giles, 2017). Similarly, it has been inferred that
technology integration for novice teachers should be easier considering having recently
exited a professional preparation program equipped with the skills to navigate new
technologies (Flores, 2015; Kent & Giles, 2017). However, this study indicated an
opposing view that first-order barriers exist regardless of age, teaching experience, or
level of education.
The third research question explored what second-order barriers (i.e. eachers selfefficacy, pedagogical beliefs, and perceived value of technology) teachers experienced as
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they integrate ECTs in 1:1 digital learning environments. From the descriptive analysis
performed, teachers pedagogical beliefs, with a mean score of 5.84, exhibited more of a
barrier to ECT integration in these 1:1 digital learning environments. Supporting this fact
are the responses teachers provided when asked about technology integration models.
Remembering that technology integration models are frameworks originating from sound
pedagogical principles designed to support teachers understanding of technology
integration in teaching and learning and facilitate their ability to materialize this balance
in their instructional practice. For instance, teachers responded that ECTs such as
Keynote, Google Classroom, Google Docs, Pear Deck, were examples of technology
integration models. Additionally, approximately 29.6% did not support the belief that
they can infuse technology to strategies of teaching in 1:1 learning environments.
Likewise, only 68% were confident in their ability to select ECTs that enhance what they
teach, how they teach, and what students learn. Considering their responses, it is highly
recommended that teachers are equipped with coaching and guidance to understand
pedagogy and technology integration models and how they support teaching and learning.
Despite the fact that teachers struggle with pedagogical beliefs and technology
integration, the perceived valued of technology by teachers had the highest mean average
(6.17), which coincides with other studies that have suggested that teachers who use
technology more frequently tend to have a positive perception about the value of
technology (Hsu, 2013; Peled, Blau, & Grinberg, 2015). In this study, 89.8% of teachers
reported using technology daily in their instruction, and the remaining 5.1% indicated the
use of technology at least once a week, 4.1% used technology once a month, and 1%
stated they never integrate technology in teaching and learning. Although this may be
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true, further research is needed to ensure that what teachers reported is reflective of what
actually occurs in their classrooms (Brenner & DeLamater, 2016). As affirmed by several
studies, it takes a concerted effort and well-designed support for a seamless integration of
technology and pedagogical change (Ertmer & Ottenbreit-Leftwich, 2013; Lamb &
Wiener, 2017; Peled et al., 2015).
Surprisingly, teacher self-efficacy mean score (5.92) was in the median of the
three factors examined. Research studies have expressed that a eacher s self-efficacy
beliefs towards technology integration can often determine whether technology
integration will occur and to what degree it will occur in the classroom (Ertmer &
Ottenbreit-Leftwich, 2013; Park & Ertmer, 2007; Pourhosein Gilakjani et al., 2013).
Although teachers use technology for personal reasons, it does not equate the amount of
preparation and understanding required when using technology for educational purposes
(Lamb & Weiner, 2017). To demonstrate, 24.5% of teachers expressed they somewhat
agreed to strongly disagreed with their ability to develop effective lessons that
incorporate technology. In this study, teachers provided a range of reasons, such as
student off-task behavior or echnolog no being a good fi for heir classes, as barriers
to using technology. However, some of these reasons often stemmed from the frustrations
encountered or lack of comfort when using technology (Hsu, 2016).When asked if they
were confident that they could overcome difficulties with using technology in the
classroom, 31.6% of teachers selected somewhat agreed to strongly disagreed as their
response. Most teachers would prefer to continue their present method of frontal-teaching
because of the uncertainty of their abilities to not only master technological tools but also
possessing the competence to effectively use them (Peled, Blau, & Grinberg, 2015).
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Correspondingly, when asked about their confidence to manage students while using
technologies, relatively 31.6% of teachers were not confident in their ability. As a teacher
pointedly expressed, There needs o be some le el of core compe enc for e er one; so
ha

e all ha e basic nders anding of sof are, hard are and opera ing s s ems . In he

long run, by not addressing a eacher s self-efficacy beliefs, pedagogical beliefs, and their
perceived value of technology, it is reasonable to assume that difficulties with technology
integrations experienced by teachers will persist and be amplified in large scale
implementations (Varier et al., 2017).
The fourth research question explored the difference in teacher demographics
relative to second-order barriers (i.e. teachers’ self-efficacy, pedagogical beliefs, and
perceived value of technology) regarding ECT integration in 1:1 digital learning
environments. In order to determine the extent of the differences in teacher demographics
(teacher s age, years of teaching experience, and level of education) relative to secondorder barriers a MANOVA was conducted. It is important to note that the F score (2.24)
for teacher self-efficacy scale violated the assumption testing and thus should be
interpreted with caution. The MANOVA test informed that there was no significant
difference in relation to teacher age group (H04), years of teaching experience (H05), and
level of education (H06). Therefore, the null hypothesis that there is no significant
difference relative to teacher age group, years of teaching experience, and level of
education in the second-order barriers of eachers self-efficacy(H04), pedagogical
beliefs(H05), and perceived value of technology(H06) as teachers integrate ECTs in a 1:1
digital environments was not rejected. Comparatively, in the original study by Park and
Ertmer (2007), the results from the survey administered did not yield significant results
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either. However, the significance observed by Park and Ertmer stemmed from the
teachers who were participants in the treatment group in the research study. Having
received training that addressed the pedagogical beliefs, self-efficacy beliefs, and
technology, the researchers were able to see a change in the instructional practices of that
teacher group (Park & Ertmer, 2007). As indicated, technology integration is often met
with difficulties and resistance from proponents of the traditional classroom (Varier et al.,
2017). As a matter of fact, there are just as many teachers aware of the capability of
technology enhancing teaching and learning, as there are just as many teachers that are
not aware of the benefits technology can offer them as a professional carrying out the
implementation of curriculum in their classroom (Pritchett et al., 2013). Ultimately, the
ways teachers integrate devices in their instruction is not only determined by their beliefs
and attitudes, but also by culture present within the school (Ifenthaler & Schweinbenz,
2013; Minshew & Anderson, 2015). To begin addressing these barriers, school leaders
must begin promoting the pedagogical and technology integration changes they want to
see. Ongoing professional development needs to be structured to not only address the
technology resources provided but also to model what integration with these tools should
be like in each specific content area. Coupled with creating collaborative professional
communities of learning and creating clear expectations of learning and use, teachers can
be provided the support needed to address their own skills and build a reflective
community of capable shifting the beliefs and norms about technology integration within
the school.
Granted the educators s r e responses implied first- and second-order barriers
were present. Alternatively, the results of this research study could be interpreted in
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another way. Recalling that the responses from the teacher surveys were based on 7-point
Likert-scale, barriers with a mean score closer to 7 would indicate a more favorable
response towards technology integration in teaching and learning. For example,
concerning first-order barriers, administrative support (6.15) and school culture (5.97)
and second-order barriers, the perceived value of technology (6.17) and eachers selfefficacy beliefs (5.92), these scores suggest that these factors are scarcely a hindrance to
technology integration. Additionally, it can be interpreted that these schools have done an
adequate job regarding the planning and implementation essential to carrying out
educational transformations of this magnitude. In a like manner, it could be suggested
that district leadership have placed skillful administrators in these 1:1 middle schools that
are capable of creating a school culture supportive of technology integration, providing
sufficient support and training to help teachers understand the value of technology and
improving their self-efficacy beliefs about using these technological tools. In short, even
though the present barriers are moderate; some might imply that the school district
leadership have done a creditable job controlling the potential first- and second-order
barriers in their 1:1 digital learning environments. However, it would be misguided to
make this assumption. Even though some of mean averages of barriers were somewhat
high, there were still participants who emphasized that they agreed that these first- and
second-order barriers are present in there learning environments. 40.8% of teachers felt
they did not have extra time to think about how to use technology in teaching and
learning. As well, 28.5% of participants reported not feeling that the vision for
technology use had been clearly communicated. Likewise, 36.7% teachers dissented that
they received training on how to use technology in their classrooms. Furthermore, 41.6%
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are not confident in selecting technology tools that would benefit their instructional
methods. Considering this, additional research is needed to determine exactly what
barriers are present, why these barriers persist, and how they can be effectively
addressed.
Implications
Although the findings for this research study were not significant, the implications
from this study can be beneficial to school leaders and stakeholders in the field of
education.
For School Leaders
For educational leaders and researchers, there were several issued raised that
could be beneficial to schools reviewing the findings of this research study. Although
these 1:1 schools have provided the financial and material resources needed for teachers
to be successful, teachers are still experiencing first- and second-order barriers. To begin
addressing these barriers, administrators and teachers should categorically examine which
barriers are present in their learning environment. At the same time, school administrators
must realize that adding technology tools to traditional teacher-centered instructional
approaches does not produce more effective instruction or integration. Simply adding
tools without providing a clear purpose and expectation only makes the process of
integration harder and more complex without providing the benefit (Howard & Mozejko,
2015; Pourhosein Gilakjani et al., 2013). If school leaders expect to see the promised
educational changes of technology integration, it requires changes to begin with them
(Ertmer & Ottenbreit-Leftwich, 2010; Lamb & Weiner, 2018). First and foremost,
technology integration cannot be successful without all school administrators and
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teachers acquiring and maintaining a proficient competency level (Prichett et al., 2013).
Inservice programs should be designed not to be tool specific but structured to
demonstrate the functionality while exhibiting how it can be used cross-curricular
(Pritchett et al., 2013; Whitehead et al., 2003). As a final suggestion, school leaders and
teachers should develop partnerships with local universities to work collaboratively with
elevating the instructional and technological practices of teachers (Prichett et al., 2013).
For Teachers
The key to successfully integrating technology in 1:1 digital learning
environments is dependent upon a few factors. The most important factor is having a
clear understanding of why teachers are using technology, how it can be best integrated
in teaching and learning, and what the expectation is for students to accomplish by using
technology. By understanding why these resources are used and how it can work in
classrooms helps teachers to become more reflective about their use of technology in
teaching a learning. As emphasized by Okojie and Olinzock (2006) and Pritchett et al.
(2013), a change must occur with respect to the training of teachers and culture within
schools whereby teachers are trained to become independent learners and are educated
how to learn with technology. As well, teachers must be willing to become technology
leaders within their schools and reflective practitioners who work collaboratively with
other teachers in professional learning communities to grow and develop in their skills.
Educators teaching in 1:1 digital learning environments should strive to become selfdirected learners that feel empowered to seek resources that will not only help them keep
up with the ever-changing technologies but also persevere as a life-long learner.
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Theoretical Implications
Constructivism was the theoretical foundation for this research study.
Constructivist learning beliefs assert that teachers are facilitators of the learning process
to support students in their construction of knowledge. Teachers who hold constructivist
learning beliefs tend to believe that technology should be used more frequently for highle el learning (Hs , 2016). As pro en b Hs s research, here is a connec ion be

een

teachers who hold constructivist learning beliefs, high self-efficacy beliefs about
technology use, possess an esteemed value of technology, and continuously integrate
technology. Even supposing that teachers in these 1:1 digital learning possibly hold these
same theoretical convictions, it is evident that a constructivist learning belief is not
reality. It is evident that some teachers are still demonstrating teacher-centered
instruction.
Traditional learning environments have failed to maintain student engagement
toward school learning and have failed to prepare student for the 21 st century workplace
skills (Varier et al., 2017). Regardless of the devices provided, students are perceived as
the receivers of knowledge and the learning environment remains predominantly teachercentered (Varier et al., 2017). A cultural and pedagogical shift must occur within these
1:1 learning environments where teachers advance beyond the constructivist principles on
a declarative level and truly become the facilitators of learning that authentically support
heir s den s cons r c ion of kno ledge hro gh collabora i e and engaging ac i i ies.
Initiating this transition would require teachers to receive explicit professional
development and support that illustrates what a learner-centered environment looks like
but also provides hands-on experience with designing integrated higher-level lessons and
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models authentic instruction of these lessons. The principle of social constructivism
suggests that teachers and administrators should not only create a professional learning
community within their school, they should also seek to find external professional
learning communities that can provide additional support and learning opportunities to
perpetuate the integrated instructional practice in teaching and learning.
Ano her poin o remember is V go sk s principles of cogni i e de elopmen ,
MKO and ZPD. It would be advantageous for schools to have technology specialists or
technology facilitators as part of the teaching staff to support teachers with integration. A
technology specialist/facilitator can serve as the More Knowledgeable Other (MKO)
whereby assisting teachers with technology integration in their lessons, instructional
modeling, training, and support for ever-evolving technological tools. Equally important
would be to require teachers to meet and maintain an adequate proficiency level for
relevant ECTs in teaching and learning. For example, requiring teachers to attain a
Google Certified Educator certification assures school administrators that teachers have
mastered a set of ECTs that can be used for inquiry, communication, construction, and
expression. By completing this type of certification, teachers would have gone through
the levels of ZPD whereby the MKO helps the teachers become comfortable with the
applications, progress through learning models, and provide examples to teachers how
these tools can be used in teaching and learning. In order for 1:1 digital learning
environments to be successful, teachers will have to be comfortable with being
uncomfortable, willing to try, accepting of failure, and reflective in practice.
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Limitations
Due to the nature of this study, and the conditions under which it was conducted,
several limitations should be noted. First, the researcher was limited in the number of
responses submitted by the participants. As indicated by Dillman, Smyth, and Christian
(2014), surveys often yield greater results when incentives are provided to recipient.
However, as a stipulation for obtaining research approval, the petitioned school districts
opposed the use of incentives during research studies to ensure the responses would be
completely voluntary by the participants. Equally important, one of the school districts
did not approve the research request due to the overwhelming requests and demands
already placed on teachers.
Another limitation was the method used to distribute the survey. The survey was
distributed digitally to adhere to the time constraints for completion of this research study
and to avoid the additional approvals and security clearances that would be required by
the solicited research sites. By choosing this method, some participants who were not
comfortable with technology may have avoided completing the survey. Similarly, had a
paper copy of the survey been available for the participants, more diverse responses
might have possibly been collected from the participants. It is also important to note that
although approval was granted from one research site; survey distribution could only
come from their administrative office and was limited to only two distributions.
A third limitation was the self-reporting of teacher responses. Although teachers
may report using technology in their instructional practice, it is only by observing teacher
behaviors in their instructional planning and implementation can researchers truly
determine and understand actual technology use and the barriers present in the examined
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learning environments (Kent & Giles, 2017). This study only examined the descriptive
statistics so it was not possible to compare what was reported to what actually exists in
these learning environments. More longitudinal studies are needed where researchers
examine teachers a i des and beliefs abo

echnolog and i s se in eaching and

learning in order to truly understand and address barriers and create the shift needed to
bring about the cultural change needed in these learning environments (Lamb & Weiner,
2018; Lee, Longhurst, & Campbell, 2017; Mertens et al., 2017).
At the time of this study, an additional limitation was the consideration of a
teachers years of experience. An assumption was that teachers completing the survey
had a continuous tenure as an educator which meant that he or she had not incurred an
interruption in their years of service from one academic year to the next. These
interruptions refer to individuals who have completely exited from the education
profession. According to García and Weiss (2019), 13.8% of teachers are either leaving
their current school or the teaching profession all together. Mulvahill (2019) expressed
that current statistics indicated 19% to 30% of new teachers leave the profession within
the first five years of teaching and are unlikely to return.
The final limitation was the survey instrument for this research study. The survey
tool used to measure the first-order barrier of access had a poor reliability measure (∝ =
.50), it would be beneficial to have those survey questions evaluated by subject matter
experts or a committee of professionals to improve the reliability. Another option would
be to find another survey instrument to adequately measure first-order barriers. However,
it is important to note that the accessibility measure (∝ = .56) was low in the initial
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survey, but combined with all measures it met the acceptable score for reliability (∝ =
.72).
Recommendations for Further Research
Considering that this research study only explored the perceived first- and secondorder barriers to technology integration of middle school teachers in 1:1 digital learning
environments, there are several opportunities to broaden the scope of this research not
only the identified research site, but also within the field of technology integration in
middle schools. As indicated by Mertens et al. (2016) and Lamb and Weiner (2018),
there is a need to further research in both middle grades regarding teacher perceptions
and beliefs about technology in order to further accelerate the promised paths offered by
technology integration. The following suggestions are recommendations for further
studies at the specific research sites.
The first recommendation would be to expand the research study to perform
classroom observations of eachers actual integration of technology into teaching and
learning coupled with personal interviews with teachers. By conducting the classroom
observations of the participants instructional practice, the researcher is provided with a
more accurate picture of how technology integration looks in their classes and to what
extent teachers are actually using technology tools in their instruction. Equally important,
the personal teacher interviews will contribute to the overall understanding of their
perceived barriers, magnitude of these barriers on their instruction, and any additional
barriers present that were not previously identified in this research study.
Another recommendation for future research would be to examine technology
integration in 1:1 learning environments and situated professional development.
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Educators participating in this longitudinal study would be trained and coached on the
institutional and pedagogical change needed to create a learning environment that is
student-centered and resembles effective use of technology in teaching and learning. As a
result of their participation, these educators can support the facilitation of the cultural and
pedagogical shifts key to creating a change that not only influences their instructional
practice but also permeates through the whole school.
A third recommendation for future research would be to conduct a comparative
study where similar middle school learning environments would be examined to
determine the differences in the types and magnitude of first- and second-order barriers
present. By conducting this comparative study, researchers can investigate the
institutional connections between existing rationales and individual understandings that
would offer approaches to grasp or move instructor and authoritative convictions that
may improve or restrain fruitful usage of innovation programs (Lamb & Weiner, 2018).
Conclusions
Although the outcome from this research study did not yield any statistically
significant results, it helps to further support the call for longitudinal studies of
technology integration in middle schools (Mertens, Caskey, & Flowers, 2016). As
indicated by the MLER SIG Research Agenda, there is a need for middle grade
researchers not only to further investigate teacher perceptions and beliefs about
technology but also the pedagogical and cultural changes that are essential to the
successful implementation of large-scale technology integration (Lamb & Weiner, 2018;
Mertens et al., 2016). Even though there has been significant research about technology
integration in primary grades and high schools and related to specific content areas (i.e.
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mathematics, English, and STEM), technology integration and middle grade research is a
young field of study with a comparatively shallow knowledge base (Merten et al., 2016).
Examining the perceived first- and second-order barriers in these 1:1 digital learning
environments by teachers indicated that there is a moderate level of barriers, but also it
indicated and further supported existing research that regardless of teacher age, years of
teaching experience, or level of education that teachers will still encounter some level of
barriers.
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Appendix A
Online Survey Instrument
This questionnaire assesses barriers to technology integration in 1:1 digital learning
environments. Please answer each question with complete honesty.

1.
2.
3.
4.

Section 1: Teacher Self-Efficacy: Complete the following
statements: I am confident that I can...
use technology in a 1:1 learning environment as an effective
teaching tool.
develop effective lessons that incorporate technology in a
1:1 learning environment.
use technology effectively to teach across the curriculum in
a 1:1 learning environment.
overcome difficulties using technology in the classroom
(time, scheduling, accountability) in a 1:1 learning
environment.

178

SA

A

SWA

N

SWD

SD

Key:
SD = Strongly Disagree
D = Disagree
SWD = somewhat disagree
N = Neither Agree or Disagree
SWA = Somewhat Agree
A = Agree
SA = Strongly Agree

D

Demographic Questions:
Age: In what year were your born?
Gender: Male Female
Ethnicity: (African American, Asian American, Hispanic American, Native American,
Caucasian, Other: ___________________________)
Highest Level of Education: (High School or GED, Associates, Bachelors, Masters,
Education Specialist, Doctorate of Education)
Years of Teaching Experience: In what year did you begin teaching as certified teacher?
Current Grade level taught (check all that apply): 5
6 7 8
Are you full-time or part-time? Full-time Part-time
Current Subject(s) Taught:
English/Language Arts
Mathematics
Science
Social Studies
MAPS (Music, Art, Physical Education)
Fine Arts (Music, Band, Orchestra)
Other: (Text) Response
Type of Teacher Device: (MacBook (Air or Pro), iPad, Chromebook, Other)
Type of Student Devices: (MacBook (Air or Pro), iPad, Chromebook, Other)

SA
SA

Section 3: Teacher Perceived Value
Complete the following statements: In the 1:1 learning
environment at my school, ....
13.

Technology can provide instruction suited to individual
students' needs.

14.

Technology use promotes student-centered learning and
self-discovery.
Technology can enhance my students' creativity and
imagination.

16.

Technology can engage my students in collaborative work

17.

My students can learn problem-solving more effectively
with technology.

18.

I am getting quite good at recognizing worthy uses of new
technologies while avoiding the silly, trendy uses that
waste time without delivering much value.

21.

A

can infuse technology to strategies of teaching in a 1:1
learning environment.
can evaluate and select new information resources and
technological innovations based on their appropriateness to
specific tasks in (the particular content) in a 1:1 learning
environment.

20.

A

11.

19.

SWA

can use technology resources to facilitate higher order
thinking skills, including problem solving, critical thinking,
decision-making, knowledge, and creative thinking.

15.

SWA

can teach lessons that appropriately combine (the particular
content), technologies, and teaching approaches in a 1:1
learning environment.
can select technologies to use in my classroom that enhance
what I teach, how I teach, and what students learn in a 1:1
learning environment.
am thinking critically about how to use technology in my
classroom.

10.

12.

N

9.

N

8.

SWD

7.

SWD

Section 2: Teacher Pedagogical Beliefs:
Complete the following statements: I ..

D

meet the challenges of technology integration in a 1:1
learning environment

D

6.

SD

manage the grouping of students while using technology as a
teaching tool in a 1:1 learning environment.

SD

5.

Section 4: Time: Complete the following statements: In
the 1:1 learning environment at my school, ....
In the 1:1 learning environment at my school, I rarely have
extra time to think about how to use technology in my
classes (during the school day).
In the 1:1 learning environment at my school, I have enough
time to plan and prepare lessons that use technology.
In the 1:1 learning environment at my school, Integrating
technology takes less time than I thought it would.
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28.

I receive regular training on how to use technology in my
classroom.

29.

the technology training that I receive connects technology
well with my classroom practices.
when I have a problem with a technological tool or resource,
I receive quick and effective assistance.

36.

technologies often fail when I try to use them in my class
(reverse scored).

37.
38.
39.

Section 7: School Culture: Complete the following
statements: In the 1:1 learning environment at my
school, ....
my colleagues are committed to integrating technology in
the classroom.
my school promotes the sharing of good practices for
technology use in teaching and learning among teachers.
I collaborate with other teachers within my subject area
taking into account school priorities for technology
integration.
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SA

A

SWA

N

SWD

D

SA

A

SWA

N

SA

the Internet connection is fast and reliable.

SA

35.

A

I have access to online digital curriculum.

A

34.

SWA

I have access to the best educational technologies.

SWA

33.

N

Section 6: Access: Complete the following statements: In
the 1:1 learning environment at my school, ....

N

32.

I feel adequately trained on the skills needed to use
technology.
curriculum support is available in my building to assist with
technology integration ideas.
SWD

31.

SWD

30.

SWD

Section 5: Technology Support and Training: Complete
the following statements: In the 1:1 learning
environment at my school, ....

D

27.

D

26.

D

25.

the demands/goals placed on me for using technology are
reasonable.
I am expected to use technology to support content
objectives.
the vision for technology use in our school is clearly
communicated to faculty.
my building principal encourages faculty to integrate
technology in the classroom.

SD

24.

SD

23.

my school leaders want me to use technology in my
classroom.
I have to gain approval from others before I can use a new
technology in my classroom.

SD

22.

SD

Section 4: Administrative Support: Complete the
following statements: In the 1:1 learning environment at
my school, ....

40.
41.

I share my experiences and ideas for technology integration,
including websites and other online resources, with other
teachers in my school.
In the 1:1 learning environment at my school, sharing of my experiences and ideas for technology
integration with other teachers normally takes place:
Informally during the day
More formally, for example in a PD sessions or school staff meeting
Formal peer mentoring/coaching

Constructed Response Questions
Yes or No
42. Have you used a technology integration models within the last year to support technology
integration?
43. Have you ever been introduced to or received professional development on any technology
integration model? If yes, please state technology integration
Open-ended
44. Briefly explain any additional factors you consider as barriers to technology integration in
your classroom
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Title
Sponsor
Researcher(s)
Researcher(s) Contact
Information

Consent for Research Participation
Addressing Educational Information And
Communication Technology Integration Barriers In
1:1 Schools
Dr. Craig Shepherd
Anecia Warren, The University of Memphis
Phone: 901.786.8129
Email: ajwrrn1@memphis.edu

Provide Via Google Form

Consent for Research Participation
You are being asked to participate in a research study. The information below highlights key
information for you to consider when deciding if you want to participate. More detailed
information is provided below. Please ask the researcher(s) any questions about the study
before you make your decision. If you volunteer, you will be one of about four hundred
people to do so.
Key Information for You to Consider
Voluntary Consent: You are being asked to volunteer for a research study. It is up to you
whether you choose to participate or not. There will be no penalty or loss of benefit to which
you are otherwise entitled if you choose not to participate or discontinue participation.
Purpose: The purpose of this quantitative descriptive comparative research study is to
investigate the barriers to technology integration in one-to-one (1:1) digital learning
environments in middle schools.
Duration: It is expected that your one-time participation will last approximately 20-25 minutes.
Your participation can take place at any time and at any location.
Procedures and Activities: You will be asked to complete a one-time, online survey via
Google Forms.
Risks: To the best of our knowledge, the things you will be doing have no more risk of harm
than you would experience in everyday life.
Benefits: There is no guarantee that you will get any benefit from taking part in this study.
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Your willingness to participate, however, may help society as a whole better understand this
research topic.
Alternatives: Participation is voluntary, and the only alternative is not to participate.
Who is conducting this research?
Anecia Warren of the University of Memphis, Department of Instructional Curriculum and
Design is in charge of the study. Her faculty advisor is Dr. Craig Shepherd (ICL/IDT).

Procedures
Should you agree to participate, you will be asked to complete an online survey on barriers
to technology integration in 1:1 digital learning environments, so that the primary researcher,
Anecia Warren, can gather feedback about your individual experiences. By using a Google
Form, you can fill out the survey at any location, at any time during the specified time
constraints. Your participation should take approximately 20-25 minutes. During the survey,
you can skip any question that makes you uncomfortable and you can stop at any time. The
questions on the survey are Likert-type with the following choices: strongly agree, agree,
somewhat agree, neither, somewhat disagree, disagree, and strongly disagree.

Payments
No financial compensation is provided for participating in this survey.

Participant Confidentiality, Data Storage, and Security
You will not be personally identified in these written materials. We may publish the results of
this study; however, no identifying information will be shared or published. We will utilize the
functions in Google Forms that allow the administrator to delete responses and hide email
addresses.
We will make every effort to prevent anyone who is not on the research team from knowing
that you gave us information, or what that information is. The data will be stored on a secure
device and only uploaded to a secure software for analysis. We will keep private all research
records that identify you to the extent allowed by law.
We will take measures to protect your privacy the security of all your personal information.
Despite taking steps to protect your privacy, we can never fully guarantee your privacy
confidentiality of all study information will be protected. Measures we will take include:
Anonymity in responses, i.e., you will not be asked your name or any other personal
information.
The only known limit to privacy is that grade level will be asked, which could decrease
anonymity.

183

Institutional Review Board
315 Administration Bldg.
Memphis, TN 38152-3370
Office: 901.678.2705
Fax: 901.678.2219

The data will be stored on a secure device and only uploaded to a secure software analysis
platform.
Individuals and organization that monitor this research may be permitted access to and
inspect the research records. This may include access to your private information and
Google Forms. These individuals and organizations include the Institutional Review Board.

Statement of Consent
I have had the opportunity to consider the information in this document. I have asked any
questions needed for me to decide about my participation. I understand that I can ask
additional questions through the study.
By selecting “Yes below, I volunteer to participate in this research. I understand that I am
not waiving any legal rights. Please print a copy of this consent document for your records. I
understand that if my ability to consent for myself changes, my legal representative or I may
be asked to consent again prior to my continued participation.
Later, if you have questions, suggestions, concerns, or complaints about the study, you can
contact the investigator, Anecia Warren at 901-786-8129 or Faculty Advisor, Dr. Craig
Shepherd at cshphrd2@memphis.edu. If you have any questions about your rights as a
volunteer in this research, contact the Institutional Review Board staff at the University of
Memphis at 901-678-2705 or email irb@memphis.edu.

I have read this Consent and Authorization form and I agree to
take part in this study as a research participant. *
* By PROCEEDING I affirm that I am at least 18 years old and that I have received a copy of this
Consent and Authorization form.

• Yes, I agree and hereby give my informed consent.
• No thanks, I do not give my consent.
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Appendix D
Survey Instrument Approval from Dr. Ertmer
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Appendix E
Research Site A Approval Letter
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Appendix F
Research Site B Approval Letter
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Appendix G
Research Site C Approval Letter
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Appendix H
Participants Survey Responses by First- and Second-Order Barrier
First-Order Barriers
Time
Section 4: Time: Complete the following
statements: In the 1:1 learning environment
at my school, ....

SD

D

SWD

N

SWA

A

SA

I rarely have extra time to think about how to
use technology in my classes (during the
school day).
7.14% 8.16% 10.20% 9.18% 24.49% 23.47% 17.35%
I have enough time to plan and prepare
lessons that use technology.

7.14% 13.27% 12.24% 13.27% 27.55% 19.39% 7.14%

Integrating technology takes less time than I
thought it would.
7.14% 16.33% 16.33% 13.27% 16.33% 19.39% 11.22%

Administrative Support
Section 5 Administrative Support:
Complete the following statements: In the
1:1 learning environment at my school, ....

SD

My school leaders want me to use
technology in my classroom.

0.00% 0.00% 0.00% 1.02% 5.10% 21.43% 71.43%

D

SWD

N

SWA

A

SA

I have to gain approval from others before I
19.39% 19.39% 10.20% 14.29% 15.31% 14.29% 7.14%
can use a new technology in my classroom.
the demands/goals placed on me for using
technology are reasonable.

0.00% 1.02% 4.08% 14.29% 12.24% 47.96% 20.41%

I am expected to use technology to support
content objectives.

0.00% 0.00% 2.04% 6.12% 8.16% 39.80% 43.88%

the vision for technology use in our school
is clearly communicated to faculty.

1.02% 3.06% 3.06% 8.16% 13.27% 32.65% 38.78%

my building principal encourages faculty to
0.00% 0.00% 0.00% 1.02% 7.14% 36.73% 55.10%
integrate technology in the classroom.
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Technology Support and Training
Section 6: Technology Support and Training:
Complete the following statements: In the 1:1 SD
learning environment at my school, ....
I receive regular training on how to use
technology in my classroom.

D

SWD N

SWA

A

SA

2.04% 3.06% 4.08% 7.14% 20.41% 38.78% 24.49%

the technology training that I receive
connects technology well with my classroom 4.08% 5.10% 5.10% 11.22% 19.39% 29.59% 25.51%
practices.
when I have a problem with a technological
tool or resource, I receive quick and effective 2.04% 3.06% 5.10% 3.06% 15.31% 26.53% 44.90%
assistance.
I feel adequately trained on the skills needed
to use technology.

1.02% 7.14% 4.08% 7.14% 29.59% 27.55% 23.47%

curriculum support is available in my
building to assist with technology integration 2.04% 0.00% 5.10% 3.06% 20.41% 26.53% 42.86%
ideas.

Access
Section 7: Access: Complete the following
statements: In the 1:1 learning environment
at my school, ....

SD

D

SWD

N

SWA

A

SA

I have access to the best educational
technologies.

1.02% 3.06% 3.06% 6.12% 21.43% 40.82% 24.49%

I have access to online digital curriculum.

1.02% 4.08% 7.14% 5.10% 8.16% 35.71% 38.78%

the Internet connection is fast and reliable.

1.02% 1.02% 4.08% 5.10% 14.29% 46.94% 27.55%

technologies often fail when I try to use
them in my class (reverse scored).

12.24% 34.69% 12.24% 13.27% 18.37% 7.14% 2.04%

School Culture
Section 8: School Culture: Complete the
following statements: In the 1:1 learning
environment at my school, ....

SD

my colleagues are committed to integrating
technology in the classroom.

0.00% 0.00% 2.04% 6.12% 16.33% 40.82% 34.69%
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D

SWD N

SWA

A

SA

my school promotes the sharing of good
practices for technology use in teaching and
learning among teachers.

0.00% 1.02% 1.02% 4.08% 6.12% 41.84% 45.92%

I collaborate with other teachers within my
subject area taking into account school priorities 1.02% 3.06% 2.04% 9.18% 10.20% 40.82% 33.67%
for technology integration.
I share my experiences and ideas for technology
integration, including websites and other online 2.04% 1.02% 4.08% 6.12% 12.24% 41.84% 32.65%
resources, with other teachers in my school.

Second-order Barriers
Teacher Self-Efficacy Beliefs
Section 1: Teacher Self-Efficacy: Complete the
following statements: I am confident that I
can...

SD

D

SWD

N

SWA

A

SA

use technology in a 1:1 learning environment
as an effective teaching tool.

1.02% 0.00% 1.02% 2.04% 10.20% 39.80% 45.92%

develop effective lessons that incorporate
technology in a 1:1 learning environment.

1.02% 0.00% 4.08% 2.04% 16.33% 38.78% 36.73%

use technology effectively to teach across the
curriculum in a 1:1 learning environment.

1.02% 0.00% 6.12% 2.04% 15.31% 38.78% 36.73%

overcome difficulties using technology in the
classroom (time, scheduling, accountability) in
a 1:1 learning environment.

1.02% 0.00% 5.10% 5.10% 20.41% 42.86% 25.51%

manage the grouping of students while using
technology as a teaching tool in a 1:1 learning
environment.

2.04% 1.02% 4.08% 3.06% 21.43% 37.76% 30.61%

meet the challenges of technology integration
in a 1:1 learning environment

1.02% 0.00% 5.10% 4.08% 20.41% 34.69% 33.67%

Teacher Pedagogical Beliefs
Section 2: Teacher Pedagogical Beliefs:
Complete the following statements: I ...
can teach lessons that appropriately
combine (the particular content),
technologies, and teaching approaches.

SD

D

1.02% 0.00%

192

SWD

N

SWA

A

SA

4.08% 0.00% 18.37% 46.94% 29.59%

can select technologies to use in my
classroom that enhance what I teach, how I 1.02% 0.00%
teach, and what students learn.

3.06% 2.04% 24.49% 41.84% 26.53%

am thinking critically about how to use
technology in my classroom.

0.00% 1.02%

3.06% 2.04% 23.47% 37.76% 32.65%

can use technology resources to facilitate
higher order thinking skills, including
1.02% 0.00%
problem solving, critical thinking, decisionmaking, knowledge, and creative thinking.

4.08% 6.12% 24.49% 38.78% 25.51%

can infuse technology to strategies of
teaching in a 1:1 learning environment.

1.02% 0.00%

3.06% 5.10% 20.41% 36.73% 33.67%

can evaluate and select new information
resources and technological innovations
based on their appropriateness to specific
tasks in (the particular content) in a 1:1
learning environment.

1.02% 0.00%

5.10% 4.08% 24.49% 37.76% 27.55%

Teacher Perceived Value of Technology
Section 3: Teacher Perceived Value
Complete the following statements: In
the 1:1 learning environment at my
school, ....

SD

D

SWD

N

Technology can provide instruction
suited to individual students' needs.

0.00%

0.00%

1.03%

1.03%

16.49% 35.05% 46.39%

Technology use promotes studentcentered learning and self-discovery.

0.00%

0.00%

9.28%

4.12%

23.71% 26.80% 36.08%

Technology can enhance my students'
creativity and imagination.

0.00%

0.00%

4.08% 11.22% 14.29% 33.67% 36.73%

Technology can engage my students in
collaborative work

0.00%

0.00%

0.00% 12.24% 18.37% 29.59% 39.80%

My students can learn problem-solving
more effectively with technology.

1.02%

2.04% 12.24% 8.16%

30.61% 18.37% 27.55%

1.98%

25.74% 26.73% 31.68%

I am getting quite good at recognizing
worthy uses of new technologies while
0.00%
avoiding the silly, trendy uses that waste
time without delivering much value.
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6.93%

6.93%

SWA

A

SA

Appendix I
Histograms and Box plots for First-Order Barriers by Teacher Demographics
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